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Fig. i8. butter^iIlk falls, from state road 



WORKING PLAN FOR A COMMUNAL FOREST 
FOR THE TOWN OF ITHACA, NEW YORK 

John S. Everitt 

An attempt to establish a national program of forestry, is being made 
in this country at the present time. Some action of this kind is necessary 
if our forests are to meet the demands of the future. A majority of the 
States are helping by acquiring forest lands and using them for forestry 
•purposes. Towns arM villages can aid the movement in a similar manner 
and at the same time benefit themselves. In the vicinity of nearly every 
town and city there are waste and denuded areas which are yielding 
little or no returns. A large part of these areas could be acquired by 
the public and could be made productive throtxgh the practice of forestry. 

In Europe communal or town forests have been established for a long 
time (Pernow, One of the best examples of a successful city 

forest is that of the city of Zurich, Switzerland, which has l')ccn tinder 
management since 1309 and has an area of 2840 acres, ft lias been 
developed to such an extent that it now yields the city an average annual 
iiicome of nearly $20,000, or about $7 an acre, besides furnishing empk^y- 
ment the year round to altout eighty-five men. 

Previous to the last decade j^^^^^tically no communal forests were 
in existence in this country. Several towns in Netv York have acquired 
forests, mainly, however, for the protection of watersheds. The dly of 
Rochester has undoubtedly one of the best forest and water-su]>ply ])lans 
in the State: This city has some 3000 acres of land within the watershed, 
on which it has been planting conifers since 1902. Several other (‘itics 
have acquired forest lands, but up *to the present time no vsysicmatic 
forest managementjias been applied to them. 

In 1912 New York State recognized the fact that tliere were larg^e 
areas of unproductive land within its boundaries which could be made 
productive, and a law providing for the acquisition and dcvelo])ment of 
forest lands by counties, towns, and villages went into effect (RecLnagcl, 
1913)- .Up to the present, little advantage has been taken of this law. 
The timber needs of the country have brought out very fonn’bly the 
need fo^ forest conservation, and various towns are now taking ui) the 
question of communal forests. 

Otsego County is planning to acquire lands for forestry ])urposes. 
The town of Unadilla in that county plans to buy land which is at present 


1 Dates in parenthesis refer to References Cited, paj^.e 8s. 
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unproductive and plant it vhth valuable timber species, so that, instead 
of getting little or no taxes, the town may receive a fair income from 
this land. Other counties and towns will undoubtedly follow suit. It 
seems appropriate, therefore, to give the methods of management wliich 
could be followed for a communal forest, and to exemplify these methods 
by a detailed plan of management for a forest in the town of Ithaca. 

GENERAL CONSIDERATIONS 
Kind of land best suited for a communal forest 

r 

Land should be put to the purpose for which it is best^suited. Land 
for a communal forest should be essentially forest land, that is, land 
which is of little value for agricultural purposes but "is capable of growing 
trees.^ This would include waste and denuded areas, abandoned fields 
and pastures, and, most important of all, land needed for the protection 
of watersheds. A good supply of pure water is one of a town’s best assets, 
and this can be assured if the watershed is kept properly forested. 

Size of area necessary 

The size of the area will vary according to local conditions, such as 
the amount of suitable land available, the value of the land, the loc^al 
interest in the project, and the funds that can be made availa1)le for the 
purpose. The ultimate aim of every town should be to aequTre an area 
of at least 1000 acres. At the start smaller areas may be accei)tal)le, 
but as public interest is aroused this area should be increased. 

Cost of land for a communal forest 

Land suitable for use as a communal forest should seldom cost more 
than $10 an acre, and generally the cost would be considerably less than 
this. The Otsego County Improvement Association figiircs the average 
value of the land it is acquiring for forestry purposes at $7 an acre. 

Method of acquiring lands 

A law for the acquisition and development of forest land^ by counties, 
towns, and villages of New York went into effect in March, 191 2*.^ Under 
the provisions of that law a county, a town, or a village may acquii'c, 
by purchase, gift, lease, or condonnation, tracts of land having forests 
or tree growth thereon or suitable for the growth of trees. 

The first land which should be taken under consideration is that of 
the watersh ed area. If title to this cannot be acquired by the town, 

2 Chapter 74, Lraws of 1912. 
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an amicable arrangement with the water department may bQjnadc for 
the use of the land. In case the watershed cannot be acquired or a greater 
area is wanted, the assessor'^ lists should be consulted in order to ascertain 
what lands have been or are about to be sold for taxes. These lands 
should then be examined, and, if found to be desirable, should be bid in. 

In some cases a philanthropic resident may be intcresteddn the matter 
and may be persuaded to donate the land, leaving it as a monument 
to himself. Under the law of March, 1912, such a gift is legal, and it 
provides one of the quickest means of getting a successful start. 

^ If the governing board or selectmen can be sufficiently interested 
and the proposition is shown to be feasible and a good investment, suffi- 
cient money may be appropriated to enable the buying of land in the 
open market. In this way a better Class of lai\d can be secured and 
a better start obtained toward the final development of an ideal, town 
forest. 

Development of the forest 

After the land has been acquired, it must be surveyed and the boundaries 
permanently marked. An estimate of the standing merchantal)lc tiinljer 
is the next step. Then a topographic map must be made, and also a 
complete forest map showing the location of every brook, .swam]), ])a,th, 
road, and trail, the character of timber and other growth on the land, 
and the areas needing reforestation. When this work is completed, the 
.forester is ready to go ahead and plan the development and management 
of the area. In developing the area the work should at first be confined 
to that part which promises the greatest likelihood of success, leaving 
the more doubtful sections to a later date, when the success of the project 
shall be assured. The development and management will be concerned 
with protection, planting, thinnings and improvement cuttings, per- 
manent improvements, marketing, possible income, and administration. 

Protection . — The first and most important consideration in the develop- 
ment of the forest will be the preparing of a plan of fire protection, dlic 
survey will show the amount of burnt-over land and the areas whci'e fires 
are likely to occur. If a railroad runs through the tract, special measurers 
will have to be adopted to guard agaiiivSt this source of danger. As a 
general rule, the opening up of the forest by roads and trails, the building 
of fire lines where fires are most likely to start, and the arousing of ])ul)lic‘ 
interest' in the enterprise, will be all that is necessary to reduce the fire 
danger to a minimum. 

Planting . — Planting is sure to play an important ixirt in the develo])- 
ment of the communal forest. As a lulc, the land which ca,n be ax‘(|uirtMl 
for a forest will be in need of planting to a greater or less exleiiL 'Phis 
will require the making of a careful planting plan designating the areas 
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to be planted each year and the species to be used. Under the terms of 
an act of May 5, ‘1920,^ trees for planting can be obtained from the New 
York State Conservation Commission by residents of the State for planting 
on their pwn land, simply by paying the express charges. Planting is 
one of the best means of arousing public interest in the movement, as it 
is something which the public can see and appreciate. 

Thinnings and improvement cuttings. — The area under forest, cover 
on the land acquired for a communal forest will in practically all cases 
consist of second growth. It will be composed of trees which have' come 
in after lumbering, and will, in all likelihood, be irregularly stocked an<;i 
composed of inferior species. By a series of improvement cuttings the 
composition of the forest can be bettered and thej:rees remaining will 
make a more rapid growth. In 'this country such operations bring in 
little or no money, but in European countries the returns from thinnings 
and from improvement cuttings form an important i)art of the gross 
returns from the forest. Where a good market exists, as should be the 
case near a communal forest, thinnings should prove an important source 
of revenue in this country also. Besides the present money value, thin- 
nings improve the aesthetic value of the forest by cleaning it up and 
making it more traversable. 

Permanent improvements. — Both for fire protection and in order to 
allow the full use of the area for recreation purposes, roads and trails 
will have to be built. Buildings will be needed for the housing of per-^ 
manent employees and as a place for keeping necessary equipment. 

Marketing. — Each forest will have its own factors affecting market 
conditions, such as accessibility of the tract, distance to market, and 
abundance of labor. The ultimate aim of management plans should l)c 
the production of material which the forest is suited to produge in paying 
quantity and for which there is a ready market. 

Possible income. — The income resulting from the forest will ^ vary 
greatly according to local factors, such as the cost of the land, the cost 
of planting, the cost of administration and protection, lagging accessibility, 
and the distance to market. Lack of sufficiently reliable yield tables 
and uncertainty of future prices of stumpage make the prediction of 
future income uncertain. Guise (1916) points out that ifi a ^majority 
of cases white pine can be relied on to bring five per cent or more on the 
investment. 

Administration. — The question will arise as to whether it will be 
practicable to employ a forester on a communal forest. If possible a 
trained forester should be in charge, but on areas of less than 1000 acres 

3 Section, so of the Conservation Law, 1920. 
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this would be a big finan(#al burden. In any case a forestej should be 
employed in planning the project. Assistance and advice can also, be 
obtained from the State and from the extension departments of forestry 
schools; In some cases it might be .'possible for towns or counties to 
cooperate and employ a forester between them. At least one alhthc- 
year-round man should be employed, especially if advantage is to be 
taken of the recreational use of the forCvSt. During seasons when the 
fire situation is serious or when other work is being carried on, additional 
employees will be required. 

DESCRIPTION OF PROPOSED COMMUNAL FOREST FOR ITHACA 

The tract proposed as a communal forest for Ithaca is located about 
one and one-half miles southwest of the city. It lies in the southwestern 
part of Ithaca Township and the northeastern *part of the township of 
Nftwfield, and consists of that part of the castci'n side of tlie Inlc't Valley 
lying between Buttcniiilk Falls and the hamlet of Nina. It is an irregularly- 
shaped tract about one-half mile wide and three milCvS long, and has an 
actual area of 1425 acres. 

About one hundred years ago this entire area was covered with an 
excellent stand of virgin timber. All of this has long been removed, 
and the forest that remains consivsts mostly of second -grow tli hardwoods. 
In clearing the land the early settlers gave little becd to the agricultural 
value of*the land, and as a result much of the land that was liettcn' suited 
for forest growth was cleared and UvSed for agriculture and for grazing. 
The soils on the slopes soon lost their fertility and at the ])resont time 
they are being allowed to revert to forest growth. 

The entire tract is privately owned, comprising parts of several farms. 

" Physiographic jcainres 

Xopography. — With the exception of a .small area of bottom Ifind 
in the southwestern part, the entire tract occupies a rather stec]) slope 
facing %est. The elevation varies from a maximtmi of 1300. feet above 
sea level, in the southeastern part, to a minimum of 400 feet in tlie north- 
western part. The tract is cut up by several small streams, the main 
ones (Buttermilk Creek and Lick Brook) cutting deep gorges. 

Dramage. — The entire area is well drained by several small streams. 
In all parts of the tract there is sufficient slope so’that no swamps oocur. 

Geology. — The geological formation is of Devonian origin. 'Phe soils, 
however, are more directly traceable in their origin to the ax'tion of 
glaciers. The shale and sandstone rocks of the region were eroded and 
the surface material was thoroughly ground. With this hnely ground 
material was deposited later a considerable amount of finely groun<r 
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Pig. 19. MAP OF PROPOSED INLET FOREST FOR THE TOWN OF ITHACA, NEW YORK 
Topography adapted from the United States Geological Survey 
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rock material brought in from regions to the north. ’The s^ils belong 
to the Dunkirk series and consist of material from the glaciated uplands 
which, at, the end of the glffcial period, was washed dgwn in local tem- 
porary lakes and ponds and redeposited as glacial lake or stream terraces 
(Bonsteel, Pippin, and Carter, 1906). On the gentler slopes the soil is 
a gravelly sandy loam, while on the steeper slopes there is an excess of 
shale and limestone, making the land rough and stony. 

Climate. --r The climate is that which is characteristic , of central and 
western New York. The maximum temperature recorded is 120^^ F. 
and the minimum temperature recorded is -20° P., while the annual 
mean temperature is 47^ F. The annual precipitation averages 32.97 
inches and is fairly evenly distributed throughout the year. The direction 
of the prevailing wind is west. 

Social and mdtistrial features 

Ithaca, with a population of about 16,000, is the only town of any 
size near the tract. The people are not dependent on the forest for work, 
fuel, or timber. In ordinary times .sufficient labor would be available 
to carry on any work required on the forest. 

Methods of field work 

The field work on the proposed forest was performed in the fall of 
jr9i6 by students in the Department of Forestry, with Professor vS. N. 
Spring in charge. 

The dirt road which branches off from the state road near the foot 
of Buttermilk Falls was used as a base line. Stations ten chains apart 
were laid out along this road. The first six strips were run in both an 
east and a west direction from the base line, while the remainder of the 
strips lie only to the west of the road. The instruments used in making 
the survey were a Forest Service compass, a chain tape, an Abney hand 
level, and Biltmore sticks. A four-man party was used: one man acted 
as head chainman aiTd compassman; another acted as rear chainman, keep- 
ing tally of the number of chains, recording the diameter breast-high of trees 
by species, and making silvicultural descriptions ; the other two men did the 
calipering* Tlie diameter breast-high of all trees six inches and more in 
diameter was measured. No topographic notes were taken, the data for 
the map being obtained from the United States Geological vSurvey map 
(Ithaca Quadrangle). 

The forest 

The types recognized are based on the present conditions or use of 
the land, and are temporary in character. After the area is planted, 
permanent types can be recognized, but for the first ten-years period the 
following types will be used : 
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(1) Slope wooded. This type comprises the more heavily woode 
areas. They have been cut over, but at the present time there is considei 
able merchantable material and any cutting that is done in the first ter 
years period will be done on this land. There are 482 acres in the slop 
wooded type. 

(2) Slope cut over. This type comprises the areas that have been heavil; 
cut over. Practically all the merchantable timber has been remove* 
and the area is restocking naturally for the most part. *There are 4 
acres in this type. 

^3) Old field.* This type consists of fields that have been used fo 
• agricultural purposes or for grazing, but, having proved of little valu^ 
for these purposes, ha^e been abandoned and are now gradually revertiiij 
to forest conditions. There are 213 acres in this type. 

(4) J’astures. This type is composed of those areas which are-bein^ 
grazed at the present time. Some of them are fair for grazing purposes 
while the rest are clearly forest land. 

(5) Arable. This type constitutes the areas that are being tilled 
These lie mainly on the upland parts of the tract and could very wel 
be excluded from the forest. Pasture and arable land together com 
prise 683 acres. 

The following species were recognized and are tallied se])aratcly : whit< 
piue, hemlock, white oak (white and chestnut), black oak (black and red) 
hard maple, basswood, tjhestnut, ash, hickory, beech, and miscellaneous 
The species tallied under miscellaneous include tulip, cucumber 
butternut, elm, black birch, poplar, cherry, ironwood, soft maple, cedar 
red pine, and pitch pine. 

Height measurements were taken for each of the recognized species 
and from these measurements tables for height growth on the bavSivS o 
diameter were prepared. Satisfactory volume tables for this region an 
not available, and so in working up the estimates those volume tables 
which seemed most nearly applicable were used. The volume and heigln 
data thus calculated for the various species are given in tables 8 to 2 c 
(appendix, pages 92 to 98). In each case the source of the volume tabb 
is indicated ani any deviations which were thought necessary are shown 

Data on ""number of trees and corresponding volume for an average 
acre of each forest type are given in tables i to 6 (appendix, pages 86 to 9 j ) 
The estimates of all types ‘are summarized in table 7. 

Growth.-^r-Bata.. on local growth are not available, and for a mixec 
stand such as is found on this tract it would be useless to attempt t( 
-apply results obtained in other sections of the country. If forest manage 
ment is to be practiced, the obtaining of these data is one of the firs: 
- problems that must be met. 
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Bentley and Paul (1914) .made a study of the rate of growth for white 
pine neaf Enfield Falls, and the results of their study are given in table 2 1 
(page 99). This table is of no particular value for the tract under con- 
sideration, inasmuch as there are no pine stands. It is included here 
merely to give some indication of the rate of growth of white pine in this 
region. 

For the increment of hardwoods and hemlock no satisfactory data 
were available, and therefore no attempt has been made to forecast their 
rate of growth. ’ i 1 

Maps — The boundaries and topography for the main map (fig. i^) 
were taken from the United States Geological Survey map for the Ithaca 
Quadrangle. The map is drawn to a scale of if inches to the mile, with 
loo-foot contours. It includes all topographic conditions, all the roads 
and houses, and the five forest types recognized. A supplementary map, 
in cdnnection with the planting plan, was made. This map (fig. 28) 
includes the area around Buttermilk Palls, and on it are shown the areas 
which should be planted during the first ten-years period. 

Forest description . — The area covered by the slope wooded type is 
482.5 acres. This type comprises practically the only areas on the tract 
that now have a forest cover. It is composed of the steeper slopes, the 
ravines, and scattered woodlots. 

The soil varies from gravelly clay loam on the better, more nearly level 
areas, to rough and stony on the steeper slopes and in the ravines. Itds 
clearly a forest soil. In depth it varies from shallow to moderate; as to 
moisture it varies from fresh to moist. 

The leaf litter, as a whole, is rather scant, although on the more heavily 
wooded areas it would be classed as moderate. Very little humus is found, 
and where it does exist it is usually in small pockets. 

The ground cover also is rather scant. It occurs for the most part 
in patches, and consists of yew, ferns, moss, wintergreen, blueberry, and 
small herbaceous plants. 

The underbrush is rather scattering and includes st^ph species as vsumao, 
witch-hazel, striped maple, dogwood, alder, blackberry, and raspberry. 

The reproduction is fairly abundant. In the ravines it consists, for 
the most part, of hemlock, with some white pine. The h^dwood rejiro- 
duction is fairly dense in places and is made up mainly of chestnut, oak, 
(black, red, and chestnut), ash, basswood, maple (hard and soft), and 
some beech. Its origin is both sprouts and seedlings, with the sprouts 
predominating. 

As shown by table 5 (page 90) , the species in order of their numerical 
importance are: heirilock, basswood, black oak (black and red), hickory, 
white oak (white and chestnut), hard maple, beech, white pine, chestnut, 
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ash. The stand is of both sprout and seedling origin and i^ all second 
growth. Nearly sixty per cent of the vStand is in the 6-, 7-, and cS-ihch 
classes. From stump cotjnts and increment borings the growth was 
found to be rather slow.^ The form of the trees as a whole would be 
classed as poor. The pine shows the effect of weeviling (Pissodcs sirohi) 
and is limby, and practically all the chestnut is attacked by the chestnut 
blight {Endothia parasitica). The hemlock shows considerable windfall. 
The merchantable condition would be classed as poor. 

The slope cut over type covers an area of 46.9 acres. On this type, 
, cutting has been done more recently and has removed practically all the 
merchantable material. The conditions of soil, forest floor, and ground 
cover are in general the same as for the slope wooded type. In fact, 
under ordinary conditions this type would form a subtype and within 
a decade or so it would all be managed as one type. 

Pue to the more severe opening-up of the stand, the reptoduction 
on this type is more abundant. It consists of the same species as are 
found on the slope wooded type, but the origin is mostly by s])routs. 
The white pine that has come in is badly weeviled, and the chestnut 
sprouts have in nearly every case been damaged by the blight. 

Sixty-five per cent of the stand is included in the 6-, 7-, and 8-in eh classes 
(table 3, page 88). The larger trees on the area arc of ])oor form and 
low merchantable value. They are the trees that were cither too sina.ll or 
•of too lit?le value to be removed when the cutting was made. Tliey arc^ 
of value in forming a cover and in producing seed to restock the area. 

The area covered by the old field type is 212.8 acres. This ty])c is com- 
posed of those areas that were fonncrly used for agritTilturc and grazing. 
The soils, however, soon lost their fertility and the fichls were abandoned, 
and now they are slowly reverting to forest. soils a.re ]>racdlca11y 

the vsame as in the two preceding types. There is no leaf litter nor hunnis. 
A sod has formed over most of these areas and is of value in ])reveniing 
erosion. Where these areas adjoin woods, they arc being restocked 
chiefly to white -pine, red pine, and pitch ])ine. Cedar {Jmiipcrm 
virginiana) is coming in more or less thickly in some places. 

The area covered by the pasture type is 188.8 acres. This type iincliuU'S 
those areas that are at present being grazed. For the most ])art they are 
of little value for this purpose and ultimately will revert to hjrest. liven 
now, where grazing is not too intensive, white pine and red cedar are 
coming in. 

The* arable type covers an area of 494.3 acres. This type ituhides 
the land now being tilled. With few exceptions it is found either on the 

White oak and black oak trees 12 inches in diameter at breast hcLrht were* found 1o be ojk* liiiiuin'd 
years old; 14-inch pignut hickories were one hundred and fifteen years old. 
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more nearly level uplands or-in the bottom lands. Some of these areas 
are of sufficient value for agricultural purposes, so that they would not 
enter into the plan of management. Some of the poorer areas, however, 
will soon lose their fertility and will prove more profitable as forest lands. 



Fig. 24. OLD FIELD REVERTING TO FOREST 

White pine shows weevil damage 



Fig. 25. OLD FIELD RESTOCKING WITH CEDAR, ELM, AND PINK 
Enfield Glen may be seen across Inlet Valley 

• Division of the area . — Por purposes of management the entire area — 
the working unit has been divided into four compai'tmcnts. The 
boundaries are shown on the map (fig. 19). The compartments arc 
numbered and named as follows: compartment i, Buttermilk Falls; 
compartment 2, Inlet; compartment 3, Lick Brook; compartment 4, 
Nina. Later it may become necessary to segregate subcom]jarlmcnts, 
but until considerable planting has been done this is unnecessary. 

PROPOSED MANAGEMENT 

The proposed ferest tract should be managed with the ultimate aim 
of securing a sustained periodic yield. At the same time it should he 
so managed that the aesthetic and recreational values will be developed 
to the greatest possible extent. Nature has done much to aid this part 
of the plan, and with the help of man this tract can be'made to add very 
greatly to the health, happiness, and prosperity of the town. The market 
for saw timber and fuel wood is particularly favorable, so that good financial 
returns -from these products are possible. 

Practical restrictions 

As just stated, the market for practically all kinds of products i.s 
exceptionally good. Very close utilization can be practiced. Compared 









Co]\4MUNAL Forest for Ithaca, New York 71 

with other regions, logging will be cornparatively cheap. The area is 
bounded by good roads, and in most cases the slopes are toward the 
state road. No expensive lagging machinery will be neceSwSary. 

The only real fire danger is found on the area along the railroad. The 
survey indicates that in the past the fire damage has been very sliglit. 
Because of the steepness of the slopes, there is always the danger of 
erosion, but planting will tend to obviate this. 

The white pine weevil is the only important insect pest, and chestnut 
blight is the only serious disease, found on the tract. The chestnut is 
about ruined^ and will probably be eliminated within the first ten-years 
period. Careful consideration will have to be given to the question of 
increasing the amotfnt of white pine. 

Silviculture 

Since the aesthetic value of the tract is one of the points to be given 
chief consideration, the plan of management must be of such a nature 
that it enhances the appearance of the woods. The only areas that 
need be considered under the silvicultural management are those included 
in the slope wooded and slope cut over types, d'ho other areas will be 
arranged for in the planting plan. 

The selection system is about the only silvicultural system apidicablc 
jit the present time, and this should be more in the nature of an improve- 
ment c-utting than a strict selection cutting. The cuttings for the first 
ten-years period should remove the diseased chestnut, and the dead, 
defective, and poorly formed trees of other s]iecies. No cutting should 
be done in or near the ravines except where it is needed to salvage wind- 
falls or to remove diseased trees. Cutting should be very light along the 
roads and the trails also. 

The pasture lands in compartments 3 and 4 should he fenced off, and, 
until such a time as they can be planted, should be used for grazing sheep 
or cattle. In this jvay they would produce some revenue. 

Rotation 

The lack of data makes the determination of rotation age largely a 
matter of approximation. Under the selection system, and especially 
for the. first ten-years period of this working plan, the actual rotation 
age is not of great importance. Until more data are obtained, a tentative 
rotation, of eighty years should be adopted for all species. 

Marking rules 

All live trees to be felled should be marked at the base and blazed 
at diameter breast-high. In selecting the trees to be cut, care should be 
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tal^^en not" to destroy the aesthetic value of the woods. The following 
rules should be observed in selecting trees for removal : 

1. Dead, dying, and diseased trees are tO be removed first; also all 
windfalls. 

2. Cutting should be such as to benefit the remaining stand. 

3. Trees of poor form and undesirable species should be removed. 

4. Along the ravines^ and along roads and trails, the marking should 
be light. 

Brush disposal 

c 

Where practicable, brush should be piled and burned. Jn any case it 
should be disposed of in such a way as not to form a fire risk, and at the 
same time so as not to impair the aesthetic value of the forest. Studies 
and experiments will have to be made to determine the best time 
and manner of brush disposal. ^ 

Determination of cut 

Inasmuch as more than ninety per cent of the stand is under 13 inches 
diameter breast-high, very little cutting should be done during the first 
ten-years period. What timber is removed should be for the ])ur[)ose 
of preventing the spread of disease and as a means of im])roving tlic 
remaining stand. The w^orking-out of the allowed annual cwt becomes 
therefore relatively unimportant for the present. 

Of the eighteen methods of figuring the yield as given by Recknagel 
(1917), Von Mantehs is the only method that can be used here. Tin’s 
works out as follows: 

_ V y = annual cut 

^ £ v = growing stock = 767,203 board feet of softwoods and 

2 ‘ ?,io5 cords of hardwoods 

r = rotation = So years 

y = -3 = 19,180 board feet 

80 
2 

y = = iy8 cords 

qO 

2 


The cut for the next ten years should thus not exceed i92,odo board 
feet of softwoods and 1800 cords of hardwoods. Because of the small 
size of the softwood timber, it would be inadvisable to remove all of 
this and it should be allowed to accumulate. 
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Distribution of cut 

The improvement cuttings should begin at the north end of the tract 
and move toward the southwest. They should be located with particular 
regard to the needs of the stand, and also with regard to the market 
conditions.^ 

General planting plan 

For the first ten-years period, planting should be confined to the open 
areas in the vicinity of Buttermilk Falls. For these areas a complete 
planting plan has been prepared, as outlined in the following pages. At 
The end of ten years similar plans will have to be prepared for the open 
areas on the remainder of the tract. 

« 

PLANTING PLAN FOR AN AREA IN THE VICINITY ^F BUTTERMILK FALLS 

Buttermilk Falls, with the surrounding land, is one of the best-known 
points of interest in the town of Ithaca. It is, moreover, one {)f the most 
beautiful, and f(.)r this reason and its accessibility it is visited ])y a great 
number of persons. But aside from its scenic beauty, it has a real value 
to the town of Ithaca which apparently is not yet fully realized. This 
value lies in the exceptional opportunity offered for a community forCvSt. 
The land in itself is natural forest land unvSuitcd for agricTilture. .f'rorn 
the evidence on the ti*act, it is capable of supporting an excellent sta,nd 
of timber •which would serve not only to add to its attractiveness from 
the standpoint of the tourist, but also as a source of inc'ome. As a 
step toward the imxjrovement of the tract as outlined in the preceding 
pages, the Department of Forestry at Cornell Univensity has ])repared 
this planting plan for the land in the vicinity of Buttermilk Gorge, as 
a part of a working plan for the entire tract. 

General description of the area 

The area in question lies approximately one and one-half miles south 
of the Ithaca city line, on the fairly steep west slope of a ridge forming the 
eastern boundary of Cayuga Basin. It is cut by two deep gorges, the more 
prominent being that known as Buttermilk Creek Gorge, and the other, 
unnamed, lying about one-quarter mile to the north. 

The area is bordered on the west by good agricultural land extending 
along the foot of the slope. For several hundred feet to the east it rises 
steeply, then assumes a more gentle slope to the top of the ridge, where 
it again grades into agricultural land. 

The two gorges and ])art of the .steep western slope c'itluT storio'd 
or restocking. There are .several relatively large areas, howe\a‘r, whi(‘h, 

Klwing to the character of the fellings (luring the first ten-years period, tlie proparat i< m nf ,i forma! 
cutting plan would serve no useful purpose. 
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Fig 27. WOODED slope, showing margin of young white pine and abandoned 

PASTURE in FOREGOUND 
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with the exception of a few scattered mature trees and young growth, are 
devoid of forest growth or underbrush of any kind. These areas are 
admirably suited for artificial reforestation. Their location is shown in 
figure 28. 

The above-mentioned areas in need of planting occur in the pasture 
type, which includes, in general, all the open lands in the vicinity of 
Butteimilk Creek. The soil is a Dunkirk gravelly sandy loam, fairly 
moist and moderately deep. Litter and humus are absent. The ground 
cover consists for the most part of grass, with a few scattering weeds. The 
underbrush is scanty and would not interfere with the planting operations. 
Where it does* occur, it is composed of sumac and, to a less extent, several 
species of Rubus. , 

The species chosen for planting are those that give promise of producing 
the highest financial returns under local conditions, and the plan fi)r the 
arnf^igcmcnt of the plantations has been worked out with, a view to 
improve the aesthetic value of the tract. No hardwoods were selected, 
inasmuch as there arc already prCvSent on the tract sufficient hardwood 
stands to supply the market with cordwood. 1'he coniferous species 
selected are those that produce higher-grade material in greatci* quantity, 
and at the same time arc of greater value for aesthetic pur[)oscs. 

The species selected for ])lanting arc red pine {Pinu-s rcsiiiosa), while 
pine (Piiius strobus), scotch ] fine {Finns sylvestris), norway spruce {Picca 
excclsa), and to a very limited extent European larch {Larix auropaca). 

Planting sites 

On the basis of topography, the land available for ])lanting may be 
conveniently divided into three planting sites, comprising a total of 
136 acres. These arc designated on the map by roman numerals. 

Site I, area 2g acres 

Site I is ti'iangular in shape and lies on a steep northwestern slope form- 
ing the western boundary of the tract. The soil is deep, moist, and of 
good quality. On the basis of the distribution of underbrush and young 
tree growth, it is subdivided into two planting areas. 

Area A, 14 acres. — As Area A is the most conspicuous area on the tract 
and tends to brushiness, it has been decided to use on it a fast-growing 
species ‘planted in carefully-laid-out rows running east and west. vScotch 
pine is the species selected. The trees should be spaced 6 by 6 feet. 

Area'B, ly acres {net planting area). — Area B is covered with grou])S of 
underbrush and young tree growth. It is therefore suggested that groups 
'T)f scotch pine and larch be interplanted in the o])enings, for the imrpose 
of supplementing natural regeneration already present and to give a 
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blending oi* conifers and hardwoods when the stand grows up and merges 
with the adjoining natural forest. 

At the same time that this area is being planted, the acre of open land 
near the house on the east side of the road may be set with trees under 
the same plan as that for Area A. 

Site II, area 53 acres 

Site II comprises the open land lying to the south of Buttermilk Creek. 
It is subdivided Into two planting areas. 



Area A, 5 acres.— The soil on Area A of Site II is slightly bettor than 
is found on the other sites. It is therefore planned to plant norway 
spruce for experimental purposes. The spacing is to be 5 by 5 feet, with 
the rows running east and west. 

Area B, 48 acres. Area B has slopes with three different aspects — 
west, north, and east the largest and steepest being the north add west 
slopes. The ground is covered with a hea\y sod, but has very little under- 
brush. The species to be planted is red pine, piu-e, with a 7-by-7-fnot ' 
spacing. Planting should be so done that the rows run up and down the 
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slopes, but on the more nearly level part hear the center of tke area they 
may mn east and west. 

Site III, area 54 acres 

Site III, with the exception of three small areas, lies between the two 
gorges. A heavy sod forms the ground cover. The presence of numerous 
small stones may slightly interfere with the progress of planting. This 
site is subdivided into five planting areas. 

Area A, 26 acres, — Area A of Site III slopes irregularly to the north and 
^ west. It is recommended that red pine, pure, be planted with a spacing 
of 7 by 7 fe^t. For convenience in planting, the rows should run up and 
down the slopes, as in Area B of Site II. 

Area B, 20 acres* — The presence of large stumps in Area B^may neces- 
sitate irregular spacing in part. It is flatter than Area A, but otherwise 
idc^itical with it. Red pine and white pine should be planted in alternate 
rows with a 7-by-7-foot spacing, the rows running in an easterly and 
westerly direction. 

Area C, 2 acres, and Area D, j acres. — The northern boundary gf the 
tract, arbitrarily fixed as shown on the .map, cuts olT the two small areas 
C and D. They should both be planted with red pine, the trees being 
spaced 7 by 7 feet and the rows running up and down the wSlopcs. 

Area E, j acres. — Area E is a small area lying to the south of Areas C 
-and D, ^nd should be similarly planted. 


Summary 

The foregoing recommendations for sites may be summarized as follows ; 


Area 

vSite I 

A. 14 acres 

B. ’ 15 acres 

wSite II 

A. 5 acres 

B . 48 acres 

Site III 

A. 26 acres . . 

B. 20 acres 

C. 2 acres 

D. 3 acres 

E. 3 acres. 



Number 

Total 

Species 

of 

number 


trees 

of trees 

Scotch pine 

16,940 


Scotch pine 

13,620 


European larch 

4,530 

35,090 

Norway spruce 

8,710 


Red pine 

42,672 

SI ,332 

Red pine 

2 3 j 1 1 4 


Red pine 

8 , 890 


White pine 

8 ,890 


Red pine 

1,778 


Red pine 

2 , 667 


Red pine 

2 ,667 

48 ,006 
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" Number of trees required, s]iecies 

Red pine 

White pine ^ 

Scotch pine , 

Norway spruce 

European larch 


Source of stock 


81,788 
8,890 
30,560 
8,710 
4 ; 530 
134,478 


Planting stock may be obtained from the State Conservation Com- 
mission at Albany, New York. Orders should be placed welt in advance 
to insure having the stock on hand when needed. ^ 

It might prove of advantage to cooperate with the Department of 
Forestry at Coniell University and procure trees from the deiiartment’s 
nursery, thus eliminating certain disadvantages of having the mateital 
shipped. Expert advice in the handling and care of the young trees 
could likewise be obtained from the department. 


Preparation of sites and preliminary protective nicastires 

The sites will require no preparation for planting, but there are several 
preliminary protective measures which should be taken. 44 ie first and 
most important is that of excluding all stock from the ])lantatioi 4 S. Idiis 
will necessitate extensive repairs to the fences and walls, and the constme- 
tion of new fences where needed. 

Either before or soon after planting the white pine on Area B of Site 
III, all plants of the genus Ribes growing on the site and wdthin 300 Ceet 
of it should be destroyed. The best method is to pull the ])lants u]) 
by the roots and hang them on near-by trees cr underbrush, so that there 
will be no danger of their taking root again. This is to guard against ^the 
infection of the young white pine trees by white pine blister rust. 

Planting instructions 

Immediately upon receipt, the plants should be transported to the plant- 
ing area and heeled in in a well-drained soil. To properly heel in^the plants, 
an open trench should be dug with the wall sloping slightly from the vertical. 
The plants should be aiTanged in an upright position in a thin layer 
against this wail. Soil should then be piled against the roots and the lower 
part of the stems, and carefully worked in between them with the hngers 
and firmed with the feet. The plants should be shaded. 

- When ready for planting, the trees should be placed in pails with a 
layer of damp moss around the sides and bottom to prevent the ror)ts 
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from drying' out. The planters should work in crews of two, one man 
digging the hole with a grub hoe, the other following with a pail of trees 
and planting them. The man in charge should carefully itistniet each 
crew as to the proper method of digging the hole and setting the trees. 

Future treatment 

Except on Area B of Site I, no cleanings would probably be neces- 
sary during the first ten-years period. Fires should be strictly excluded 
from the tract. There are no special measures for fire prevention to be 
recommended in this plan, however, other than the posting of fire notices. 
The planted area should be inspected at least once a year for indications 
of insect damage and fungous disease. r 

Financial considerations 

Planting will cost about $10 an acrc.^ Taking into account the cost 
of the land and of planting, taxes on land and timber, and a small charge 
for protection, and assuming that the stmiipage will be worth $500 an a<'rc‘ 
in forty-five years, a rate of interest will be earned whidi will be equiva- 
lent to about 6^ per cent compound. 

ADMINISTRATION PLAN 

Field administration • 

The employment of a trained forester on an area of this size would 
be a heavy financial burden. The general supervision and planning for 
the management of the tract could well come under the Dei)artmcnt of 
Forestry at Cornell University, One all-the-year man would be required 
on the ground. He would have charge of the entire area and would be 
responsible for the carrying-out of the plans for management. During 
the planting season, when cutting is being done and when other six^cial 
work IS required, laborers would have to be hired and these would work 
under the direction of the regular man. This scheme would be sufficient 
for at least the first ten-years period. 

Forecast of receipts and expenditures and net income for ten-years period 

A forecast of receipts and expenditures for the first ten-years working 
period is difficult. The receipts that might be expected would be mainly 
from the sale of the cordwood which would be obtained from the improve- 
ment cuttings. For the ten-years period this should not exceed 1800 
cords, and it can thus, be seen that at first the receiiits would be relatively 
small.- A s mall income could be obtained also from the rental of the better 

the New York State Conserva- 
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grazing land in compartments' 3 and 4 , but during the first ten years the 
forest would be a matter of investment rather than of income; it would 
have to be made productive by improvement cuttings and by planting 
before it could yield a substantial revenue. 

The main expenditures would be for the employment of the forest 
ranger in charge of the tract, and the costs of planting. The building 
and improvement of trails through the ravines, and the establishment of 
places suitable for picnic parties, would also be an expenditure, but much 
of this work could be done by the forest ranger. 

By furnishing a house, of which there are several on the tract which are^ 
suitable, a man could be employed for about $1000 a year.*' The cost of 
planting w’^ould vary with the price of labor, but withr the- trees furnished 
free of charge it should cost not over $10 an acre. If local welfare organi- 
zations would participate in the planting program, this cost could be 
reduced materially. ^ 

In order to give as definite an idea as possible of the investmcmt needed 
to start the project and run it for the first ten years, the following tabki 
of approximate investment and returns has been })re])ar(.‘d: 

, Initial investment 

Cost of tract $f 0,000 


Yearly budget (for ten years) 

Salary of ranger 

Cost of planting 14 acres at $10 an acre 

Express charges on trees at $i a thousand 

Roads, trails, and other improvements (one man for 

three months at $100 a month) 

Incidentals, team hire, tools, etc 

Contingent fund 


Yearly income (for ten years) 
180 cords of wood, net $3 a cord 

Annual expense 

Total investment for ten-years period 

Cost of tract 

Expense for ten years at $1000 a year 


$1 ,000 

20 

300 

40 

40 


$r ,540 

540 
$1 5 000 


$20,000 

The total investment for the first ten years would thus be at least 
$ 20 , 000 . 
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PERMANENT IMPROVEMENT PLAN 

The tract is bounded on all sides except the south by good roads, and 
for the present, therefore? no improvement is needed in this direction. 
The improvements most needed at pi'cscnt are good, safe trails along the 
gorges. Trails already exist, and by improving these, adding guard 
rails where needed, the places most visited could be made readily acces- 
silDle and safe. A small building near the entrance to Buttermilk Falls 
is also needed as a place where visitors can leave small articles, and this 
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could be utilized also as a place for storing tools. Cans for the placing 
of refuse should be provided around spots that are used by picnickers. 

FOREST PROTECTION PLAN 

Fire control 

The tract does not show signs of any serious fires. Small areas have 
been burned over from time to time, but no serious fire hazard exists at 
the present time. 

The chief causes of fires on this tract would be from railroads, ])icni(^kers, 
campfires, cigarette and cigar .stubs, and lightning. The danger of fire from 
the railroad can be reduced to a minimum by plowing a stri]i aljout 20 feet 
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wide, about loo feet from the boundary. 'The area between the plowed 
strip and the railroad should be kept cleared by burning over every fall. 

The posting of fire notices should eliminate all other fires exce])t those 
caused by lightning, and the danger from this source is small. The lire 
notices should be of an educational nature and enlist the cooperation of 
the public. They should state that it is a community forest, conducted 
to increase the health and prosperity of the town. Due to the good roads 
around the tract, the presence of farms on nearly all sides, and the excel- 
lent view of the area obtained from the state road, the scheme of protec- 
tion would be very simple. Cooperation with the people living around* 
the tract and with the public in general would practically solve the prob- 
lem. The forest ranger, living on the state road, would have the larger 
part of the area under Ms eye, and by cooperating with the farmers around 
the tract he would be able to get, in a very short time, a force of men 
sufficient to cope with any fire. 

The tools that would be needed are plows, shovels, rakes, mattocks, 
and axes. These should be stored near Buttermilk Falls and at the head- 
quarters of the forest ranger. A bucket pmnp would be useful around the 
streams. 

Insect control 

The only serious insect damage found is that of the white pine weevil. 
The crooks in the tops of the older pine trees indicate that this*inscct has^ 
been present for at least thirty years. Practically all the white pitic 
reproduction shows the effect of weeviling and indicates that the insect 
is very abundant at present. 

Up to the present time no satisfactory method of control on large areas 
has been found. Pruning out the infested leaders, and either burning the 
pruned tops or preserving them in' such a way as to kill the weevil and 
save the parasites, has been tried. This method is expensive and has 
not proved to be very successful. 

Felt (1906) recommends using a net with a diameter of 15 inches, to 
collect the weevil on white pine leaders. This work should begin in April, 
as soon as the weather is moderately warm, and should be continued for 
several weeks at intervals of a week or ten days. Where used, this method 
has. proved fairly successful and the cost reasonable, but more extensive 
experiments are necessary before the method can be recommended. 

Fungus control 

The only serious fungous disease on the tract is the chestnut blight 
{Endothia parasitica). No practical method of control has 1 )een devised 
for this disease. As stated under Silviculture (page 71), the improvement 
cuttings will remove the diseased chestnut and thus it will be eliminated 
from* the area. 
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TABLE 2. Volume on an A\nERAGE Acre of Old Field Type 
(Based on 2.3 acres') 




TABLE 5. Trees on an Average Acre of Slope Wooded Tvpe 
(Based on 59.8 acres) 
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TABLE 4. Volume ox ax Average Acre of J^lope (iLT Over Type 
(Based on 12.3 acres) 
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TABLE 5 . Trees on an Average Acre of Slope Wooded Type 
(B ased on 39.8 acres) 
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TABLE 6. Volume on an Average Acre of Slope Wooded Type* 
(Based on 39.8 acres) ^ 
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TABLE ^7. Summary of Estimates of Volume on All Types 


(Representing the stand on 212.8 acres of the old field f ype, on 4^*9 Q'Cres of the vslope 
cut over type, and on 482.5 acres of the slope woc^ded type, a total of 74^*^ acres. 
Based on tables 2, 4, and 6) . 


Type 

Softwoods 
(board feet) 

Hardwoods 
(cubic feet) 

Old field 

203 , 862 
24.388 

538,953 

55,158 

37.468 

546,817 

Slope out over 

Slope wooded . 

Total . 

767,2^3 

639.443 



639,443 cubic feet - 7 105^ cords (based on 90 cubic feet of solid wood per cord) 


TABLE 8. Volume and Height Data for the Cucumber Tree 

(Volumes based on table 36, U. vS. ’Dept. Agr, Bulletin 285. Heights read from ct!r\'c 
based on 22 trees) 


6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20. 


Diameter breast-high 
(inches) 


Total height 
(feet) 


Volume 
(cu])ic feet) 


54 

2.6 

5« 

• 5.H 

62 

9.5 

<^5 

13.7 

67 

17.9 

70 

22 . 8 

72 

28.8 

74 

34-9 

75 

41-3 

77 

49-7 

7« 

57.2 

79 

65-3 

80 

• 74,0 

80 

82.9 

81 

92.7 
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TABLE 9. Volume and Height Data for Basswood 

■' (Volumes based on table 36, U. S. Dept. Agr. Bulletin 285. Heights read from curve 
based on 47 trees) 


Diameter breast-high 
(inches) 


Total height 
(feet) 


Volume 
(cubic feet) 


6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18. . . . 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 


50 

2.0 

53 

5-0 

56 

8.6 

58 1 

12.3 

61 

16.4 

64 

21 . 1 

66 

26 . 6 

69 

33-2 

72 

40. 1 

75 

48.7 

78 

i 57-2 

81 

! . 66 . 0 

84 

76.0 

86 

86 . 5 

88 

96 . 9 

90 

107.6 

92 

120,0 

94 

132.8 

95 

H 5.5 

96 

158.8 

97 

171 .6 

98 

1 86. 2 

99 

202 . 1 


TABLE 10. Volume and Height Data for Hickory 

(Volumes based on tables 7 and 8, U. S. Forest Service Bulletin 80. Heights read 
from curve based on 55 trees) 


Diameter breast-high 
(inches) 


Total height 
(feet) 


Volume 
(cubie feet) 


6 . 

7 - 

8 . 

9 - 

10. 

11 . 

12. 
13 - 

14. 

15. 

16. 

17. 

18. 
• 19. 

20. 


45 

3-9 

50 

6.2 

55 

9.2 

59 

12 , 6 

63 

16.8 

67 

21.9 

70 

27.4 

73 

33 • 6 

76 

40.7 

78 

47.8 

81 

56.2 

83 

64.9 

86 

75-2 

89 

84 3 

91 

93. r 

93 

102.8 

95 

1 LV2 

97 

124.8 
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TABLE II. Volume and Height Data for Hemlock 


- (Volumes based on table 12 , U. S. Dept. Agr. Bulletin 152. Heights read from curve 
based on 52 trees) 


Diameter breast-high 
(inches) 

Total lieight 
(feet) 

Volume 
(board feet) 


43 

5 


46 

8 


48 

12 


51 

23 


53 

34 


55 

47 


. 57 

61 


60 

78 


63 

100 


• 65 

120 


68 

152 


70 

180 


73 

219 


75 

• 260 


77 

301 


! 80 

350 

op 

82 

398 

45d 

520 

586 

660 

23 

21 

84 

86 

2 =; 

88 

26 

90 

02 

27 

734 

816 

904 

1,008 

28 

29 

30 

94 

96 

98* 



TABLE 12. Volume and Height Data for Red Oak and Black Oak 

(Volumes based on table 39, U, S. Forest Servic Bulletin 96. Heights read fioin 
curve based on 71 trees) 


6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 


Diameter breast-high 
(inches) 


Total height 
(feet) 


Volume 
(cubic feet) 


48 

51 


4.8 

6.7 


55 

58 

62 

65 

68 

70 

72 


9-3 

12.6 
16 2 

20.6 

25.5 

31.0 

.37.0 


75 


43-9 


77 

79 

81 


51 I 

58-7 
64.7 ' 


82 73.7 


83 

84 

Ui- 


8oj; 

87.8 

94-9 
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TABLE 13. Volume and Height Data for White Oak and Chestnut Oak 

(Volumes based on table 40, U. S. Forest Service Bulletin 96. Heights read from 
curve based on 112 trees) 


6 . 

7. 

8 . 

9. 

10. 

11. 

12. 

13. 

H- 

15. 

16. 

17. 

18. 

19. 

20. 

21 . 

22. 

23- 

24- 


Diameter breast-high 
(inches) 


Total height 
(feet) 


Volume 
(cubic feet) 


41 

4-3 

47 

6.3 

53 

9.0 

58 

13.0 

61 

16.8 

64 

21.3 

67 

26.0 

69 

31-0 

71 

36.8 

73 

43-6 

75 

5t‘3 

77 

58.9 

78 

" 67.0 

79 

73.7 

80 

8r.5 

81 

88.3 

82 

96. 1 

83 

104. 1 

83 

I II . 7 


TABLE 14. Volume and Height Data for White Pink 

(Volumes#based on table 24, U. S. Dept. Agr. Bulletin 13. Heights read from curve 
based on 58 trees) 


6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 


Diameter breast-high 
(inches) 


Total height 
(feet) 


Volume 
(board feel) 


41 

20 

44 

3f> 

48 1 

43 

51 

57 

54 

7() 

58 

99 

61 

128 

65 

164 

68 

203 

71 

245 

75 

300 

78 

357 

82 

424 

85 

•195 

88 

568 

92 

651 

95 

1 730 

98 

813 

lOI 

904 

104 

I ,007 

107 

1.124 

UK) 

> .231 

1 I I 

I 346 
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TABDE 15. Volume and Height Data for Chestnut 

^ (Volumes based on table 38, U. S. Forest Service Bulletin 96. Heights read from 
curve based on 41 trees) 


Diameter breast-high 
(inches) 


Volume 
(cubic feet) 


6 .. 

[I;; 

9 .* 

10. . 

11. . 

12.. 

13.. 

14.. 

15.. 

16.. 

17.. . 

19.. . 

20 . . . 

21 . . . 
22 . 

23.. . 

24.. . 

25.. . 

26. . . 

27.. . 

28.. . 


42 

3.9 

46 

5-7 

50 

7.9 

53 

10.6 

56 

13-7 

59 

17.6 

6 g 

22.2 

64 

26.8 

66 

32.0 

68 

37.8 

70 

44.0 

72 

50 . 8 

73 

•57 • 8 

74 

^M *9 

75 

73 . 3 

76 

81.8 

77 

9J.4 

77 

JOO. l 

78 

H l . 1 

78 

120.9 

78 

132.3 

78 

145.0 

78 

1 59 • 1 


TABLE 16. Volume and Height Data for Ash 


Diameter breast-high 
(inches) 

Total height 
(feet) 

Vf)IuTne 
(cubit' fet't) 

6 

53 

56 



• 5.9 

8 

8.2 


59 

I r .0 

10 

62 

14.4 

II 

65 

18.8 

12 

68 

70 

23.3 


28.2 


73 

34-2 


75 

40.3 

16 

77 

46.9 


79 

55.0 


80 

62.7 


82 

83 

84 

85 

71 .2 


79.1 

87.8 

97.6 


86 

87 

88 

H)6,9 

117.5 

130.0 
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TAB*LE 17. Volume and Height Data for Beech 

(Volumes based on tables 32 and 33, U. S. Dept. Agr. Bulletin 285. Heights read 
from curve based on 31 trees) 


Diameter breast-high 
(inches) 


Total height 
(feet) 


Volume 
(cubic feet) 


46 

2.5 

53 

6.1 

5 B 

10.4 

62 

14.2 

66 

18.7 

68 

23.4 

71 

27.2 

73 

33.4 

75 

39-9 

77 

46.6 


6 . 

7. 

8 . 

9 - 

10. 

11 . 

12. 

13 - 

14 - 

15 - 


TABLE 18. Volume and Height Data for Hard Maple 

(Volumes based on table 35, IT. S. Dept. Agr. Bulletin 285. Heights read from curve 
based on 50 trees) 


Diameter breast-high 
(inches) 


6 


8 . 

9 - 

10. 

11 . 

12. 

13 - 

14 - 

15 - 
16. 

17- 

18. 

19. 

20. 

21 . 

22. 
23 - 

24. 

25. 

26. 


T'ktal height 
(fei‘t) 


52 

54 
5 f> 
5 « 
60 
62 
64 
66 
68 

70 

71 

73 

75 

77 

79 

81 

33 

55 
87 

89 

91 


V( )luiiu‘‘'* 
(cubic fc‘ct ) 


2.4 

5.5 
8.8 
12.3 
15-9 

20 . 0 
24-5 

29 . 6 

35.2 

41.2 

47.6 
55 ■ 9 

64.0 

73.7 

84. 1 

95-9 

107.4 

X 2 I . I 

13^-4 
152.9 
171 .2 


* The voiume as given includes both logs and top. All volumes given in this tuble Imve been rtnbu'tMl 
5 per cent to make them more nearly represent the volumes of hard maple in this locality. 
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tiE AND Height Data for the Tulip Tree 
. S. Dept. Agr. Bulletin 285. Heights read from curve 


«r; 


ist-high 

) 

Total height 
(feet) 

Volume 
(cubic feet) 


59 

2.0 


62 

6.2 


64 

9.2 


66 

13-9 


68 

18.2 


70 

23.0 


72 

28.8 


74 

34-9 


. 76 

41.7 


78 

50.2 


1 80 

58.2 


82 

66.5 


84 

^76.0 


86 

86.5 


87 

9^>3 


88 

106.4 


90 

118.6 


92 

131.4 


94 

144.8 


95 

158.0 


96 

170.8 


97 

185.3 


97 

200.3 


) Height Data for A^iscellaneous Species ’ 

S. Dept. Agr. Bulletin 285. Heights read from curv(‘ 


, St- high 

f 

Total height 
(feet) 

Volume 
(cubic feet) 


50 

2.4 


53 

5.6 



«.4 


59 

13 -9 


62 

17. 1 


64 

21.5 


67 

26.8 


70 

32.2 


73 

39-2 


75 

! 46.4 


78 

55.5 


80 

64.0 


83 

75-3 


85 

86.4 


87 

98.0 


89 

III .2 


90 

124.8 



91 

138.8 


^ cherry, ironwood, soft maple, cld^rT red pine, and pitch pine 
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TABLE 21. Growth of White Pine in Diameter 

(From data obtained by G. E. Bentley and B. H. Paul in 1912, at Enfield Palls, ' 
New York) 

— — — * 


5 

10 

15 

20 

25. 

30 

40, 

50. 

60, 

70. 

80. 

90. 

100. 


Age of trees 
(years) 


Diameter 

breast-high 

(inches) 


0.924 

2.18 

3.63 

5.15 

6.48 


7.86 
10.05 
12.50 
14. 16 
i<3.35 
17.80 
23.12 
23 . 90 
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AN ECONOMIC STUDY OF FARM TRACTORS IN NEW YORK 

W. 1 . Myers 


Within recent years the number of farm tractors on New York fanns 
has been increasing rapidly. According to the census of New York 
agriculture taken on February i, 1918, there were at that time 2982 
farm tractors in the State. The distribution of these tractors by 



counties and their proportion to the number of farms are shown in 
figures 15 and 16. Although they are rather widely scattered over 
the State, a large proportion of the tractors are in the comparatively 
level farming region of western New York. Nearly one-half of the 
entire number reported in the census were in the fourteen countii'S 
north and west of Ithaca. The proportion of tractors to farms was 
also highest in western New York. Niagara County, with the largest 
number of tractors, had one tractor to every 17 farms at the time when 
the census was taken. Although more recent figures arc not available, 

55 
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• 1' 4;^,-. fU-ii- the nuiTibcf of f;irin tvactovs 

it is a matter of common observation that the 

has increased rapidly since 1918. increase in the 

Probably the most important s,r,K c - f» 

m*of traotorshs^ been the shorb«>^fmme'-^,^^^^ 

Oth« faotom, sndl “ h„e also anilributal U> tl.is resnU. 

mechanical improvements in tiact ., tractors, arc 

Farmers in every community, w performance of the different 

interested and are watching carefully the perlormance 



machines in their neighborhood. The tractor dcmonstiations th.it 
been held in different parts of the State have been useful m shewing what 
a tractor can do tinder favorable conditions and with an cxpcit opcui oi, 
but they have not given much of an idea of what xna^ i Ciisona > y ^ ->0 
expected under ordinary farm conditions. As a result of the wu es])ieac 
interest in tractors, there has arisen a demand for information m reganl 
to the costs of tractor operation and the economic effects of the machines 
on farming. It is yet too soon to answer these questions fully. I 
small farm tractor, drawing two or three jdows, is a comparativtiy new 
machine. As yet there is a lack of standardization of types, and important 
changes are being made in most models nearly every year. Ibe lapi 
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increase in the use of tractors in recent years has taken place in a period 
when economic conditions on farms were far from normal. Most of the 
tractor owners of today hav€?not owned tractors long enough to determine 
fully their effects on farm organization and operation. The object of the 
study herein described was to get as much information as possible at 
the present time from farmers who have had experience with tractors, 
for the use of all interested persons. ’ - 

METHODS OF STUDY 

Detailed records were obtained by going to farms in the general farming 
region in the southwestern part of Cayuga County and in the fruit region 
of northern Monroe and Orleans Counties, during May and June, 1920. 
Detailed answers concerning his tractor costs and other factors were 
obtained from each farmer visited. Records were obtained only from 
falters who had owned tractors for at least one year. The data on 
costs and other factors were for the year ending March i, 1920. 

In addition to these records, questionnaires were sent by mail to tractor 
owners in most of the counties of the State in order to obtain additional 
information from a large number in regard to their tractor experience. 
No attempt was made to get data on costs by these questionnaires, but 
much information was obtained on the amount and kind of work done 
by tractors and on the effects of tractors on farming. Names and addresses 
of tractor owners were obtained through the cooperation of the county 
agents. Lists of owners were thus made available, and questionnaires 
were sent to tractor owners in all of the agricultural counties of the State 
except Niagara, Genesee, Tompkins, Chenango, Hamilton, Putnam, and 
N^ assau 

DESCRIPTION OF THE REGIONS vSTUDIED 
CAYUGA COUNTY, A GENERAL FARMING REGION 

About fifty records were obtained by personal visits to fanners in the 
general farming region in the southwestern part of Cayuga County. 
Forty-six of these records were used in these studies, four being discarded 
because of unusual conditions. Two records were for tractors of an old 
model which had been found too heavy for economical field work. One 
of these was a six-plow tractor used principally for belt power. The other 
was used for only three hours, in the year 1919. Another record was 
for a tractor used largely for custom threshing, its owner being primarily 
a thresherman. The fourth was discarded because the tractor was sold 
before 1919, the record obtained being for the previous year. 

The farms visited are located in the townships of Aurelius, Spring])c)rt, 
Ledyard, Venice, Genoa, Scipio, and Fleming. This region is typical 
of much of the general farming region of western New York. The topog- 
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raphy, in- generd, is level or gently rolling, and few steep slopes are 
found. More than three-fifths of the crop land of the farms visited was 
classed by the writer as approximately lerfsl. The elevation increases 
gradually from about 500 feet near Auburn to a maximum of 1400 feet 
on the rolling plateau east of Salmon Creek, near Venice. The sides of 
the valleys cut into this plateau by Salmon and Little Salmon Creeks 
are rather steep, but few tractors were found under these conditions. 
The average elevation of the farms visited in this region was 893 feet. 

The soils of the farms visited are medium to heavy in texture. The 
most important soil type was classed as Miami stony loam in the soil 
survey of this region made in 1904. This soil will probably be subdivided 
into various phases of the Ontario series — Ontario loam, silt loam, and 
gravelly silt loam — in the resurvey of 1920. It comprises about one- half 
of the total area of the farms visited. The soils classified in 1904. as 
Dunkirk loam and Dunkirk clay loam each constitute about onc-fourth 
of the total area of these farms. In the soil survey of 1920 this classification 
has been changed and the soils have been subdivided into a number 
of new soil types. 

The type of farming in this region is uniform, the principal crops ])eing 
hay, wheat, buckwheat, barley, oats, and corn. Fruit is not important am] 
few potatoes are grown for market. Cows arc the. most important sloclc 
kept, but as there is little untillable pastui'e the dairies arc usually small. 
The average value of the faims visited in this region, as estimated ])y the 
fanners, was S91 an acre. The average area per farm of the imjxirtant 
crops both before and after the purchase of a tractor arc shown in talile 1 : 


TABLE I. Kind and Area of Crops Grown on 46 Farms in Cayuga Cocinty, 
New York— a General Farming Region 



Acres per farm 

Per cent of crop area 


Year before 
purchase of 
tractor 

In 1919 
after 
purchase 
of tractor 

Year before 
purchase of 
tractor 

In 1919 
after 
] lurch.' ISO 
of tractor 

Hay 

61 

63.8 

32.4 

27.4 
15-5 

43-5 

20.7 

16.6 

9.2 

4-7 

4.0 

41.5 

21 . 1 
17.8 

10 . I 

Oats and barley 

29.2 

23-4 

13.0 

Wheat 

Buckwheat 

Corn for grain 

Com for silage 

S 6 

5.6 

0 . 6 

4.U 

Potatoes 

0-5 

0 e; 

0 • ^ 

n A 

Rye 

1 . 0 

0.4 

n A 

U.4 

A 

Other crops 

0.7 

1.4 

0.4 

0.5 

V.; . 0 



Total crops 

140.8 

199.7 

153-9 

216.5 

Ton 


Total farm area 


100.0 
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About two-fifths of the crop area of these farms was .in hay, one-fifth 
in oats and barley, one-sixth in wheat, and most of the remainder, in 
buckwheat and com. More^ than 98 per cent of the entire crop area was 
in these five crops. Nearly every farmer has a small orchard, but these 
orchards are not cultivated and their area was therefore omitted. 

MONROE AND ORLEANS COUNTIES, A FRUIT REGION 

Forty-two records were obtained from farms in the northern part of 
Monroe and Orleans Counties, adjoining Lake Ontario. Of these records, 
forty-one were used in these studies, the other being discarded because 
of incomplete data. 

All of the farms visited in this region are located between the Ridge 
Road and Lake Ontario, and more than three-fourths of them are north 
of the Niagara Falls branch of the New York Central Railroad. They 
ara^located in the townships of Hamlin, Parma, and Greece, in Monroe 
County, and Carlton and Kendall, in Orleans County. The topography 
of this region is, in general, level or gently rolling. More than two-thirds 
of the crop land in these farms was classed by the writer as approximately 
level. The elevation of the region increases gradually from the lake 
southward, varying from 264 feet, the level of the lake, to about 430 feet 
on the Ridge Road. The highest elevation of any of the farms visited 
was 360 feet and the average elevation of all farms visited was 290 feet. 

The sofls of the farms visited range in texture from light sandy loams 
to medium heavy loams, about one-third being classed as light and two- 
thirds as medium. The soil classed in the soil survey of Monroe County 
as Dunkirk silt loam is the most important soil type, comprising slightly 
more than one-half of the area of the farms studied, while Ontario loam 
and Dunkirk fine sandy loam constitute most of the remainder. 

This area is in the heart of the most important fruit-growing region 
of the State. Fruit is the most important crop. Wheat, hay, oats, 
barley, and corn also are grown, together with smaller acreages of beans, 
cabbage, potatoes, rye, and buckwheat. Because of the small area of 
untillable land and the high value of the cultivated land for fruit produc- 
tion, but little stock is kept in this region. Many farmers do not raise 
enough feed for the horses kept, and depend partly on purchased hay 
and grain. The average value of the farms visited in this region was $201 
an acre. The area and relative importance of the various crops grown, 
both before and after the purchase of a tractor, arc shown in table 2. 

More than one-half of the crop land of these farms is devotee! to fruit, 
and nearly four-fifths of the fruit area is now bearing. Most of tiu' young 
orchards are intercropped, the average area of land double-croppcHrixhig 
about eight acres per farm. Apples, peachey and pears are tlie most 
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important fruit- crops, but fimall acreages of cherries, plums, prunes, 
and quinces also are grown. The relative importance of apples and 
peaches varies widely in different localities, pgaches being grown principally 
on the lighter soils. Beans were formerly an important cash crop, but 
after several unfavorable years they have almost disappeared. Potatoes 
are grown only for home use on most farms. 


TABLE 2. Kind and Area of Crops Grown on 41 Farms in Monroe and Orleans 
Counties — a Fruit Region 


• 

Acres per farm 

Per cent of land 
devo1;ed to crops 

Year 
before 
purchase 
of tractor 

In 1919 
after 
purchase 
of tractor 

•Year 
before 
purchase 
of tractor 

In 1919 
after 

' ])urchase 
of tracer 

Fruit, bearing: 





Apples 

19-5 

21.4 

18.7 

19-3 

Peaches 

14-5 

14.9 

13-9 

13.4 

Pears 

5-3 

5-3 

5-1 

4 . 8 

Cherries 

1.2 

1-4 

1 .2 

1.3 

Other fruit 

1.6 

1.6 

x -5 

1.4 

Total bearing fruit 

42.1 

44.6 

40.4 

40.2 

Fruit, not bearing: 





Apples 

10.9 

II. 4 

10.5 

• 10.3 

Peaches 

1.5 

1 .6 

1-4 

1.4 

Other fruit 

0.6 

0.8 

0.6 

0.7 

Total fruit not bearing . . . 

13.0 

13.8 

12 . 5 

12.4 

Total fruit 

55-1 

58.4 

52-9 

52.6 

Crops other than fruit ; 





Hay 

17. 1 

18. 1 

16.4 

16.3 

Wheat 

16.8 

20.5 

16. I 

18.5 

Oats and barley 

10. 1 

7-9 

9.7 

- 7.1 

Com for grain 

3-8 

3.8 

3-6 

3.4 

Cora for silage or fodder . . . 

3-3 

3-6 

3-2 

3.2 

Potatoes 

1-9 

1.9 

1.8 

1.7 

Beans 

1. 1 

0.8 

I . I 

0.7 

Buckwheat 

I . I 

I . I 

I . I 

I .0 

Cabbage ^ 

0.9 

1.2 

0-9 

I . I 

Rye 

0.9 

1 .0 

0.9 

0.9 

Other crops 

0. 1 

I . I 

0. 1 

1 .0 

Total crops other than 





fruit 

57-1 

61.0 

54-8 

55-0 

Total crops 

112.2 

119.4 

107.7 

- 107.6 

Land double-cropped 

8.0 

8.4 

7.7 

7.6 

Land devoted to crops 

104.2 

III .0 

100.0 

1 00.0 

Total farm area 

135-8 

147.7 
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OTHER REGIONS FOR WHICH DATA WERE OBTAINED 

In addition to the detailed records on costs and effects of tractor 
operation obtained from Cayuga, Monroe, and Orleans Counties, question- 
naires were sent by mail to all tractor owners in the State whose names 
and addresses could be learned. No attempt was made to get costs, 
but an attempt was made to get as much information as possible regarding 
the kind of tractor owned, the crops grown before and after the purchase 
of a tractor, the work done by the tractor and by horses, and other general 



information in regard to each man’s experience and satisfaction with 
tractors. To these questionnaires 428 replies were received, of which 133 
were completely filled out, 177 were partly filled out but were usable 
in part, and 118 were discarded because the owner had not had his tractor 
for a year or for other reasons. The locations of the farms from which 
usable data were received are shown in figure 17. 

The'' farms from which replies were received represent most of the 
important agricultural regions and farming types of the State. The 
average acreage and kind of each of the important crops grown on the 
125 farms for which this information was given are shown in table 3. 
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TABLE Kind 4Nd Area of Crops Grown on 125 Neav York Farms in Various 
. ' Counties 




Acres farm 

Per cent of total 
land in cn^is 


Number 

reporting 

Year 
before 
purchase 
of tractor 

In 1919 
after 
purchase 
of tractor 

Y ear 
before 
purchase 
of tractor 

In T919 
after 
juirehasc 
of tractor 

Hay 

124 

44-4 

45-1 

^ 5-7 

40.9 

Oats and barley 

120 

15-4 

17-4 

15.8 

15.8 

Com for silage 

85 

8.5 

10. 1 

8.7 

91 

Orchard 

77 

8.5 

8.7 

8.7 

7.9 

Wheat 

86 

8.3 

13-8 


12.5 

Potatoes 

103 

31 

3-6 

3-2 

3-3 

Cora for grain 

69 

2.8 

3-7 

2.9 

3.4 

Beans 

25 

2.8 

2-5 

^ 2 9 

2-3 

Buckwheat 

30 

1-5 

2.8 

1-5 

2-5 

Rve 

7 

0-5 

0.6 

0.5 ! 

0.3 

Other crops 


1.4 

2. 1 

1.4 



Total land in crops — 

125 

97-2 

110.4 

1 loo.o ! 

1 00 . 0 


The most important crop on these faiTns is hay, which constitutes about 
two-fifths of the crop area. The other important crops arci oats, barU'^y, 
com for silage, fruit, wheat, potates, corn for grain, beans, and buckwheat. 
The total crop area of these farms averaged 97.2 acres per farm tlic year 
before purchasing a tractor, and 110.4 acres per farm in 1910 after pur- 
chasing a tractor. This is more than twice the average cro]) area, ])er 
farm (47.6 acres) of all New York farms reporting in the state census of 
agriculture for 1918. 

The makes and sizes of tractors used on 397 New York farms in i()i9 
are shown in table 4. These farms include 310 farms from wliich answer's 
to questionnaires were received, as well as the 87 farms visited in C'ayiiga, 
Monroe, and Orleans Counties. 

TABLE 4. Makes and Sizes of Tractors Used on 397 Niew York Farms in 

1919 


Make of tractor 

Rated 

horse- 

power 

i 

Number 
of each 
make 
of tractor 

Per cent 
of total 
number of 
all tractors 

Fordson 


8(S 

21.8 
14.6 

8.4 

L 5 

12 . 2 

14.9 

International four-cylinder 

International “ Titan ” 

8-16 

10-20 

12— 2 s 

59 

? j 

International " Titan ” 

AH- 

6 

International “ Mogul ” 

Case 

9-18 

T c -~0 7 

49 

60 

Case 

Case 

T 0 — 0 C 

/ 

1 . 7 

Moline 

9-18 

6-12 

16 ' 
8 

0.2 

Moline 

4.0 

2.0 
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TABLE 4 (co?icluded) 


• 

IMake of tractor 

Rated 
horse- 
power 1 

Number 
of each 
make 
of tractor 

Per cent 
of total 
number of 
all tractors 


8-16 

14 

3-5 


12-25 

3 

0.7 


5-10 

5 

1.2 


12-20 

14 

3-5 

Boy 

12-25 

9 

2.2 

Ok A so 

-40 

8-16 

4 

I.O 

CEaso . . . 

2 

0.5 

Bull 

10-20 

3 

0.7 

Bull 

7-14 

2 

0-5 

Emcrson-Braritingliam* 

12-20 

4 

I.O 

Bates Steel Mule 

15-22 

12-25 

3 

0.7 

Happy Farmer 

3 

0.7 

Ht^er 

12-25 

2 

0.5 

Automobile attacliments 


2 

0-5 

Bullock Creeping Grip . . 


I 

0.2 

Gasport Orchard 

12-25 

I 

0.2 

Heider 

9-16 

13-28 

12-24 

I 

0.2 

Light All Work 

I 

0. 2 

Maxim 

I 

0.2 




Total, all makes 


403 

100 0 





COSTS OF TRACTOR OPERATION 

The makes and sizes of tractors found on farms in the two regions visited 
are shown in table 5. Costs of operation were obtained only for these 


TABLE 5. Makes and Sizes of Tractors for Which Costs Were Obtain f.d, 
Used During the Year 1919 by 87 Farmers in Cayuga, Monroe, and Orleans 
Counties 


Make of tractor 

Rated 

horse- 

power 

Number 

of 

tractors 

Average 
number 
of plows 
used 

Average 
wiiltb of 
])lows 
used 
(inchcis) 

Fordson 


21 

2 . 0 

13.7 

International ‘ ' Mogul ” 

8-16 

19 

2 .0 


International “ Titan ” 

10-20 

II 

2.8 

13-4 

International four-cylinder 

8-16 

II 

2.0 

13. « 

Case 

9-18 

15 

2 . 0 

13.8 

Case 

15-27 

2 

3 - 0 '' 

14.0 

Case 

12-25 

I 

3-0 

14. 0 

Bull 

10-20 

3 

1.7 

14.0 

Cleveland 

12-20 

2 

2 . 0 

14.0 

Chase 

-40 

2 

3-0 

14.0 

Moline'! 

9-18 

2 

2.0 

14.0 

Waterloo Boy 

12-25 

2 

2 . 8 

14.0 

Emerson-Brantingham 

12-20 

I 

3.0 

14.0 

Heider 

9-16 

I 

2 0 

14.0 

Huber 

12-25 

I 

2 . 0 

. 0 

Total 


94 




! 
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tractors. Several farmers exchanged tractors during the year, so that a 
total of ninety -four different machines were used on the eighty-seven farms. 
Not more than one tractor at a time was^'used on any of these faims. 
Fifteen different makes are represented in the ninety-four different tractors 
used on these farms during 1919, but more than four-fifths of the entire 
number were manufactured by three tractor companies. Three of the 
earlier makes of tractors given in this table are no longer on the market. 
The rapid improvements in tractor design and construction have resulted 
in the abandonment of some types of tractors, as well as radical changes 
in most of the other makes which have been on the market for four 
years or more. Further improvements may be expected, and it is probable 
that some of the makes and models of tractors now on the market will 
likewise have been discarded five years hence. 

The amount and value of the various items of cost of tractor 0|>^ra- 
tion are shown in table 6. The average annual cost of opc'rating a tractor 
on these farms was $660, or $1.55 per hour of tractor work. The 
largest single item of cost was depreciation, $187.25 per tractor, followed 
in order by tractor operator, fuel, repairs, interest, labor, lubricants, use 
of buildings, automobile use, insurance, and horse labor. The average 
cost of a tractor without the operator was $493.37 for the year, or $r..*j6 
per tractor hour. 


TABLE 6. Costs of Tractor Operation on 87 Farms in Caycga, Monkoic and 

Orleans Counties, 1919 ' 


All work: 

Costs other than fuel and opera 
tor; 

Depreciation 

Repairs, new parts, and expert 

labor 

Interest * ’ | * 

Work on tractor by farm labor] 

(houfs) 

Lubrication: 

Oil (gallons) 

Grease (pounds) 

Total value of lubricants . . . 

Use of buildings 

Automobile use (miles) 

Insurance 

Horse labor (hours) 


Total costs other than fuel| 
and operator 


Per tractor 


Quantity 


75-3 

60.0 

19.5 


27.8 

1.2 


Value 


$187.25 

44-25 

39.72 

38.94 

34.51 

3.07 

37.58 

4.82 

2.78 

0-35 

0.30 


$ 355-99 


Per hour 


Quantity 


0. 18 

0. 14 
0.05 


Value 


$0,441 

0.104 
o • 093 

o . 092 

o.oSi 
o . 007 
0.088 
o.ou 
0.007 
0.001 
0.001 


$0,838 


IVr 

eeut 

of 

total 

cost 


28.4 

6.7 

6.0 


5-9 

5-2 
<^>•5 
5-7 
0-7 
0.5 
o. i 


53-9 
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TABLE 6 {concluded) 


• 

Per tractor 

Per hour 

Per 

cent 

of 

total 

cost 

Quantity 

Value 

Quantity 

Value 

Fuel: 






Kerosene (gallons) 

618.7 

$ 97-35 

I 46 

$0,229 

14. 8 

Gasoline (gallons) 

159- 1 

40.03 

0.37 

0.094 

6.1 

Total fuel (gallons) 

777-8 

$137-38 

1-83 

$0,323 

20. 8 

Cost of tractor Without operator. . 


$ 493-37 


$1. 161 

74.8 

Tractor operator (hours) 

333-3 

$166.63 

0. 78 

$0,392 

25.2 

Total cost of all work (hours) 

, 425.0 

$660. 00 


$1,553 

100.0 

Drawbar work: 






l^iel: 






Kerosene (gallons) 

446-3 

$ 69-53 

1.39 

$0,217 

13.2 

Gasoline (gallons) 

129,1 

31.96 

0.40 

0. 100 

6.1 

Total fuel for drawbar work 






(gallons) 

• 575.4 

101.49 

1.79 

0.316 

19.2 

Costs other than fuel and opera- 






tor 


268.77 


0.838 

509 

Cost of tractor without opera- 



tor 


370.26 


1 . 1 54 

70. 1 

Tractor operator (hours) 

319.3 

157.88 

0.99 

0.492 

29.9 

Total cost of drawbar work 






(]:U)urs) 

320.8 

528.14 


1 . 646 

IDO . 0 




Belt ■work: 






Fuel: 






Kerosene (gallons) 

172.4 

$ 27.82 

1.65 

$0,267 

21 . 1 

Gasoline (gallons) 

30.0 

8.07 

0.29 

0.077 

6. 1 

Total fuel for belt work 






(gallons) 

202.4 

35-89 

1.94 

0.344 

27.2 

Costs other than fuel and 






operator 


87.22 


0.837 

66.2 






Cost of tractor without o])cra- 






tor 


123 . 1 1 


1. 181 

93 . 4 

Tractor o{)crator (hours) 

14.0 

8.75 

0.13 

0 . 084 

6.6 

Total cost of belt work 






(hours) 

104.2 

131.86 


1.265 

100.0 





The costs of tractor operation given in table 6 are the average costs 
of all makes and sizes of tractors found on these fanns. The average 
costs of operation for two-plow and for three-] )low tractors, separately, 
are given in table 37, (page ii 7)^ The com])arativc average costs of c])era- 
tion for tractors operated on kerosene and on gasoline arc given in table 
15? (page 76). The average costs ])er hour of recent and of older models 
of tractors are shown in table 7. A somewhat largtT ])ro])ortion of the 
plowing and harrowing on these famis was done by the newer trat'tors. 
Belt work constituted a slightly larger proportion of the work doiK‘ by 
the older tractors, and drawbar work a slightly smaller proportion of their 
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work, but the differences were not important. The tractors that were new 
in* 1918 and 1919 were used a somewhat larger number of hours than 
were the older tractors, but the difference in*the cost per hour of work was 
not great. The lower cost of depreciation on the older tractors was offset 
to a considerable extent by higher repair and other costs. 


TABLE 7. Relation of Age of Tractor to Cost of Operation and Other Pac’tors 



Tractors new in 


Spring 
of 1919 

1918 

1917 

1916 to 

1913 

1 

Nfiimhnr of tractors 

17 


20 

I 7 , 

Per cent of plowing done by tractor. . 
Per cent of harrowing done by tractor . . 
Per cent of disking done by tractor. . . . 
Average hours of work per tractor in 


79 

95 

99 

75 • 

82 

99 

513 

$0.40 

0.07 

48 

67 

100 

24 

70 

96 

Costs per hour of tractor operation: 
Depreciation 

4 o 3 

I0.54 

0.03 

013 

0.06 

n in 


3 / ^ 

$0.26 
0 . 1 r 

Repairs, new parts, and expert labor. 
Interest 

0.23 

0 n(\ 

Work on tractor by farm labor. . . 
Lubrication i 

0.07 

0.09 

A m 

0.15 

0 . 10 

Use of buildings 

U, IKJ 


v) . 

Fuel 

Other costs 

0 01 
0.31 

U . U X 

0.31 

0 . 0 1 

0 01 
0.32 

0 . 0..1 

0 . 01 
o. 3 « 




Cost of tractor without operator 

$l.lH 

$1-05 

, )f I ■ * 

i^D .97 


DEPRECIATION 

The most important single item of tractor cost is depreciation (la])le 6 ). 
Its importance is frequently overlooked, however, and in po])ukir ])ra,cl,ic(', 
it is often omitted in computing the cost of tractor work. The average 
cost, averap value, depreciation, and other data on the tractoi\s stiulicHl, 
are shown in table 8 : 


TABLE 8. 


Average Cost Length of Useful Life, and Annuai 
~ ^h ree-Plow Tractors on 87 Farms 


J)EPRE<TATI()N 


Rated 

capacity 

of 

tractor 

Number 

of 

tractors 

Rated 
horse- , 
power 

Average 
cost 
when i 
new, per 
tractor 

Average 
value 
in 1919 

Number 

of 

seasons 

used 

Total 

esti- 

mated 

useful 

life 

(years) 

Annual 
deprecia- 
tion 
in 1919 

Two-plow 

Three-plow 

70 

15 

8.7-17.1 

10.8-21.3 

$ 923 
1,309 

$624 

824 

2.1 

2.5 

5 .K 

6.9 

?< 77.37 
* 221 . 07 

Total 

87-^ 






. — 

Average, . . 

9.1-17.9 

te 92 

’{662 

2.2 

6.0 

I 

$187.25 


during the year. These co3d exchanged two-plow for tin •ec-plow tnictor!-; 

m the averages. iiciuaeh m either the two- or the three-plow group, but arc included 
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The average cost of the two-plow tractors was $923 when new. The 
average cost of the three-plow tractors was $1309, and the average of all 
was $992. The estimated average value of all tractors in 1919, after an 
average of 2.2 years of use, was $662. The owners expected to receive 
an average of 3.8 years of additional satisfactory service, making the 
estimated average useful life 6 years. The average depreciation for the 
3^ear 1919 was $187.25 per tractor for all machines, the amount being 
somewhat larger for three-plow than for two-plow tractors. This deprecia- 
tion was computed from estimates, made by owners, of the value of 
tractors at the beginning and at the end of the year, the cost of 
tractors bought during the year, and the amount received for tractors 
sold or exchanged dtfring the year. 

Many of these tractors are comparatively new, and depreciation is 
thejpfore heavy. Depreciation is normally heavier on new machines, 
decreasing as the machines grow older, but the annual cost of repairs 
increases with the age of the machine (table 9). The average costs of 

TABLE 9. Relation of Age of Tractor to Depreciation and Cost of Repairs 
ON 87 Farms 


Tractors new in 


• 

Spring 
of 1919 

1918 

1917 

1916 to 

1913 

Number of farms 

Average cost of tractors when new .... 
Total years of estimated useful life .... 

Average value in 1919 

Average depreciation in 1919 

Average pash cost of repairs, new parts, 

and e;^pert labor 

Ave^e cost of repairs and depreciation. 

, — ^ 

17 

$i,oSs 

6.4 

I969 

|233 

i^i 4-57 
^ 247- 57 

29 

* 

$749 

$207,76 

$ 37-20 

$244.96 

20 

$913 
* 5-9 
$,501 
$142.50 

$ 74-99 

$217.49 

$892 

$295 

$98.08 

$39.22 

$137-30 


repairs and depreciation in the year 1919 for tractors bought in 1919, 
1918, and 1917, are approximately equal, but they decrease for older 
machines. The tractors new before 1917 were so nearly worn out that 
depreciation was much lower. The estimated useful life of the newer 
tractors is somewhat greater than for the earlier models. With improve- 
ment in design and construction, this result would be expected. Possibly 
the greater estimated life of newer tractors is due somewhat to the optimism 
of less-experienced owners. 

The heavy depreciation on tractors is an expression of the fact that 
their period of useful life is short. The great diversity of types of tractf)rs 
is sufficient proof of this fact. Depreciation is always heavier on newly 
invented machines, and the tractor is no exception to this mle. 

The length of life of a tractor is often expressed in the hours of worlv 
which it will do. Depreciation on machines that are changing rapidly 
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goes on whether the machine is used or not. The amount of work done 
is only one of the factors affecting depreciation. Up to the present time, 
relatively few tractors have been worn out, but many have been discarded 
because obsolete. Although depreciation is greater on tractors which 
are worked harder, it is not proportional to the hours of work done (table 
10). The estimated total years of useful life was less for the tractors 
that were used the most, as would be expected, but the cost of deiDrecia-- 


TABLE 10. Relation of Amount of Work Done by Tractor to Depreciation 


Hours of 
tractor work 
in 

1919 

Num- 

ber 

of 

farms 

Esti- 
mated 
useful 
life of 
tractor 
(years) 

Average 
hours of 
tractor 
work per 
farm in 
1919 

1 

Average 
annual 
deprecia- 
tion ' 
per 

tractor 

1 

Deprecia- 

tion 

per hour 
of 

tractor 

work 

Average 

value 

per 

tractor 

in 

1919 

Less than 300 

31 

6-3 

203 

$164.03 

$ 0.81 

$559 

300-399 

21 

6.3 

360 

178.33 

0 . 50 

744 

400-499 

13 

5-5 

449 

222.00 

0.49 

703 

500-799 

13 

5.8 

636 

201 .92 

0.32 

739 

800 or more 

9 

4.2 

1 ,001 

216 67 

0.22 

654 

Total 

87 






Average 


6.0 

425 

1187.25 

$0.44 

$662 


tion per hour of tractor work decreased as the hours of trhctor work 
increased. Multiplying the average useful life in years of the tractors in 
each group by the average hours of work for the year' 19x9 would give 
the estimated total working life in hoxirs under these conditions, ft 
is apparent from inspection that the average working life of a tractor 
increases with the hours of work done annually, from about 12 So hours 
in the lowest group to about 4200 hours in the highest group. 


REPAIRS, NEW PARTS, AND EXPERT LABOR 

Included in repairs, new parts, and expert labor are cash costs of all 
repairs and, new parts, hired expert labor, and freight and express on 
parts, as well as costs of telegraph and telephone and railroad fare to 
get parts. The outlay for these items on different farms was exceedin<dy 
variable, ranging from nothing to $454 for the year 19x9. The expenses 
given in table ii include only actual cash outlay. In addition to these 
anioimts, free service was given the first year to some tractor owners 
and defective parts were replaced free, or at reduced prices in some cases! 
On one tractor, a defective oiling system was replaced and other new parts 
and service worth about $120 were furnished without charge. Ten fanners 
out of 87 reported no outlay for repairs or expert labor on their tractors 
919- One of these tractors was an old machine used only for belt 
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work. Another gave out during the year and was junked* because it was 
not worth repairing. The other eight were used for ordinary tractor work 
throughout the year. The average outlay per farm was $44.25, or about 
10 cents per tractor hour. More detailed information on the important 
classes of repairs is given in table 1 1 : 


TABLE II. Repairs, New Parts, and Expert Labor on Tractors on 87 Farms 



Number of 
farms 
reporting 
expense 

Average 
cost per 
tractor, 
all farms 

Motor: • 

Cylinders 

4 

14-15 

0.87 
0. 1 1 

Cylinder head 

4 

Cr^ipk case 

I 

Crank shaft 

2 

0.S3 
0.05 
0. 16 

Exhaust pipe 

I 

Welding flywheel 

I 

Starting cranks 

2 

0.04 

4.20 

T . 22 

Motor bearings 

22 

Pistons and rings 

4 

Valves 

0 . I I 



Total motor expenses 


$11.74 



Ignition: 

Igniter . . . m 

5 

$0.23 

2.34 

3-03 

0.61 

Magneto 

13 

51 

15 

Spark plugs 

Timers 


Total ignition expenses 


$6.21 



Transmission: 

Chain links 

Clutch . . 

8 

I 

$1.37 

0.04 
0. 72 

Sprocket 

3 

Transmission bearings 

4 

0.88 

Transmission gears 

20 

5.28 


Total transmission expenses 


$8.29 



Cooling system: 

Fans 

Fan belts 

3 

22 

$0.17 

0.91 

0.40 

Radiator 

I 



Total expenses for cooling system 


$1.48 



Running gear: 

Axle. . 

d 

$0.36 
0.25 
0.40 
2 . 36 
0.94 
1.44 

Bearings for wheels 

Steering wheel 

3 

4 

3 

2 

Track and track pins 

Track wheels 

Wheels 

'1 


0 

Total expenses for running gear 


$ 5-75 
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TABLE II (concluded) 


r 

Number of 
farms 
reporting 
expense 

Average 
cost ptr 
tractor, 
all farms 

IMiscellaneous parts 

15 

$0.66 


Miscellaneous costs: 

Expert labor 

35 

9 

$S . 15 

Freight and express 

I . -ih 

Railroad fare 

5 

x. . 

0.48 

0. II 

Telephone and telegraph 



0 

Total miscellaneous costs 


$10. 12 

f 


Total of all expenses 


?44-25 




0: 


During the busy season the time necessary to get repair ])arts and 
iXtras is usually of more importance than their cost. In general, better 
eruice on parts was obtained by the tractor owners in the general fanning 
egion than in the fruit region. The average amount of time necessary 
0 get parts in Cayuga County was about ii hours, as compared with 72 
tours in the fruit region. Parts or expert mechanics for their tractors 
rere available to 41 of the 46 Cayuga County tractor owners at no greater 
[istance than Auburn. In case of emergency, a trip to Aulnirn from 
cost of the farms could be made by automobile in less than a half day, 
hus avoiding unnecessary delay. In the fruit region, 29 of tlic tractor 
owners depended on express or mail service to get parts, as service stations 
rere not within easy driving distance by automobile. The avera.gc 
mount of time necessary for these men to get parts was 4.1 days, or 98 
lOurs. The remaining 12 farmers owned tractors for which parts could 
le procured locally, and the average time necessary for these men to get 
larts, by automobile, was two hours. For all farms in the region, the 
verage amount of time necessary to get parts was about three days, 
n many cases, poor mail or express service made the delay much 
yeater. 

In deciding on the kind of tractor to purchase, the importance of 
[uick service on repairs can scarcely be overestimated. Even with the 
lest of tractors, given the best of care, occasional breaks will occur, and 
he tractor company that gives the best service on parts and repairs 
las a great advantage. One tractor owner who was visited had broken 
he crank shaft of his tractor in May in the midst of the greatc.st pressure 
if spring work. A branch service station for his tractor was maintained 
-t Auburn which was supposed to carry a complete line of parts, Imt to 
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his regret he was told that there was no crank shaft in stock as no one 
had ever broken one before in this region. When he was visited, his 
tractor had been idle for thr^ weeks waiting for a new crank shaft to 
come from the factory, and in order to get his crops in at all he was forced 
to buy another tractor. Many other reports of unsatisfactory service 
were received from other tractor owners. One man whose new tractor 
burned out a connecting-rod bearing after only four days of work in 
filling a silo, ordered the new parts by wire from the factory. It was 
eighteen days before the parts were shipped from the factory, and three 
days more before they arrived. 

In the rapid change in types of tractors from year to year, the tractor 
companies have frequently failed to keep in stock parts of models one or 
two years old. One owner whose tractor gave out in the busy season 
lost nine weeks while the company was making the parts required. 

AtHhe present time, much more attention is being given than formerly 
to the question of service by tractor manufacturers. They are beginning 
to realize that satisfied users are their best assets in making future sales, 
and that prompt, efficient, satisfactory service at reasonable cost is 
essential in keeping users satisfied. 

The difference in the amount of time neceSvSary to get parts in the two 
regions studied had an important effect on the average number of days 
that these tractors were disabled during the busy season. In Cayuga 
County, the average number of days disabled for all tractors was 1.5, 
The days disabled ranged from none to 14. Nineteen out of 46 tractor 
owners reported no time lost during the busy season. In the fruit 
region, the average number of days disabled for all tractors was 9. 
Four tractors were disabled for a total of 315 days, or an average of 79 
days each. Except for these four tractors, the average number of da3'^s dis- 
abled was 1.7. Nineteen out of 41 tractor owners reported no time lost. 

The -age of the tractor also is important in regard to the amount of 
time lost by breakdowns. Combining the figures for both regions visited, 
the average number of days disabled was 0.4 for tractors new in the 
spring of 1919, 1.7 for tractors new in 1918, 4.3 for tractors new in 1917, 
and 14.9 for tractors new in 1913 to 1916. The difference is probably 
due partly to the greater reliability of new tractors and partly to improved 
construction of the recent models. Machines are ordinarily discarded 
because of the danger that they will break at a critical time, rather than 
because of the actual cash outlay for repairs. 

The average cost of repairs in the year 1919 for tractors working less 
than 300 hours annually was $34.30- The average annual outlay for 
repairs increased unifoimly with the increase in the hours of work, being 
$69.68 per tractor for tractors working from 500 to 799 hours annually, 
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and $7 9. .7 7 for 'tractors working more than 800 hours for the year. The 
increased cost was not proportional to the increase in the amount of 
work done, the cost of repairs per hour of work decreasing from about 
17 cents an hour for tractors working less than 300 hours to ii and 8 
cents an hour, respectively, for the other groups mentioned. 

INTEREST 

Interest at the rate of 6 per cent yearly on the average value of tractors 
at the beginning and at the end of the year was charged as an expense of 
tractor operation. This amounted to an average of $39.72 .per tractor, 
or about 9 cents for each tractor hour. 

r 

WORK ON TRACTOR BY FARM LABOR 

Work on the tractor by the tractor operator or other farm helprwas 
charged at the cost per hour of the tractor operator as computed for 
each farm. This work includes the regular routine work of oiling and 
filling the tractor once or twice a day — comparable to chores on horses 
or other animals — repairing and overhauling the tractor, haulin,g oil 
or fu^ and getting new parts or getting an expert. Incidental filling 
up with fuel and water, or minor adjustments made while operating, 
were not included as work on tractor. 

The daily chores on tractors amounted to 38.4 hours per tractor for the 
year (table 12), or about o.g hour for every 10 hours of tractor work, 
dihere was much variation in the amount of time spent ui chore.s on 


TABLE 12. Work on Tractors by Farm Labor, 87 Farms 


Kind of work 

Total — -87 farms 
(man hours) 

Per tractor 
(man hours) 

Daily chores 


38-4 

Repairs and overhauling 

1 3i33^-4 

Hauling oil or fuel 

Cl r\ 

33 ■ 3 

Getting new parts 

51 .0 
244.0 

0.6 

Getting experts 

2.8 

Total 

26.5 

0.3 


75-3 


o»553-9 


tractors, the average amount of time spent per working day rangin.g from 
Mteen minutes to two and one-half hours. Chores constituted about one- 
half of the work on tractors by farm labor, the remainder being made up 
of repairs, overhauling, drawing oil or fuel, and getting parts or experts 
More time is required in chores and other work on the older tractors 
than on the newer machines. On the average, 51.1 hours of work were 
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spent per tractor, for the year, on tractors n*ew in the spring of 1919, 
73.6 hours on tractors new in 1918, 79 hours on tractors new in 1917^ 
and 85.5 hours on tractors new in 1913 to 1916. The average hours of 
chores, repairs, and other work on the tractor for each working day of 
ten hours were, respectively, 1.18 hours, 1.43 hours, 2.40 hours, and 2.30 
hours. On the average, with all tractors, 1.77 hours of man labor in 
chores and repairs on the tractor were required for every ten hours of 
tractor work done. Much of the work of repairing and overhauling 
was done at seasons of the year when field work was not pressing. 

LUBRICATION 

The cost of lubrication included the cost of cylinder oil, transmission 
oil or grease, and cup grease, together with any freight or other trans- 
portation charges paid on these materials. An average of 1.24 gallons 
of c^uinder oil, costing 71 cents, was used per lo-hour day on these 
farms, or a total of nearly 53 gallons a year (table 13). The average 
cost of oil was 57.5 cents a gallon, and .of grease, 15.7 cents a pound. 


TABLE 13. Costs of Tr.-vctor Lubrication on 87 Farms 



Per tractor annually 

Per lo-hour day 

Quantity 

' Value 

Quantity 

Value 

Cylinder oil 

Transmission oil 

Total oil 

52.9 gallons 
7.1 gallons 

feo.33 

4. 18 

1.24 gallons 
0.17 gallon 

$ 0.71 
0 . 10 

60.0 gallons 

!P 34 - 5 i 

1. 4 1 gallons 

I0.81 

Clip grease 

Transmission grease 

Total grease 

17.4 pounds 

2 . 1 pounds 

$2.63 

0.44 

0.41 pound 
0.05 pound 

$0.06 
0. 01 

19.5 pounds 

$ 3-07 

0.46 pound 

$ 0 . 07 

Total co^ of lubricants 


fe 7-58 


10.88 






Transmission oil was used on most tractors having gear transmission, 
but a semi-solid grease was used in a few cases. The amount of cylinder 
oil used per day varied widely on different farms. One farmer reported 
using less than two quarts of oil a day, while others reported as much 
as two to three gallons a day. The amount of oil used is influenced by 
the kind of oiling system, by the kind of fuel used, and by the mechanical 
condition of the tractor. In general, the tractors using a splash oiling 
system or a combination of the splash and pump system, used somewhat 
more oil than those using only the pump system. The disadvantage 
of using more oil seemed to be more than offset, however, by less trouble 
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with burned-oiit bearings and better general satisfaction. Somewhat less 
cylinder oil was used with gasoline as fuel than with kerosene. The 
average of 12 tractors of recent model using gasoline was 1.28 gallons of 
oil per lo-hour day, while the average of 32 tractors of recent model using 
kerosene was 1.59 gallons per io~hour day. With tractors using kerosene 
as fuel, some kerosene gets by the piston rings and thins out the oil in 
the crank case, so that the oil must be renewed more frequently than 
when gasoline is used. Probably the mechanical condition of the tractor 
is the most important factor affecting economy of oil. One user reported 
that his tractor had used as much as 10 gallons of oil in a day, due to 
bad mechanical condition. After the tractor was repaired, the oil 
consumption was reduced to a normal amount. 

USE OF BUILDINGS 

The cost of shelter for a tractor was computed from the approximate 
value of the building or the part of a building used to house the tractor, 
and the farm cost of building maintenance. The value of the building 
or part of a building used to shelter the tractor was estimated by the 
writer. The cost of building maintenance, including interest, taxes, and 
other costs of upkeep, was estimated at 9.6 per cent of the average value 
of the building occupied. This is the average rate of maintenance of fann 
bams for the years 1915 to 1919 on New York farms on which complete 
cost accounts have been kept in cooperation with the Department of 
Agricultural Economics and Farm Managament of Cornell University and 
the Office of Farm Management of the United States Department of 
Agriculture. 

On 19 farms out of 87, a special tractor garage or shed was used for 
housing the tractor, the average investment in tractor shelter for tlu'-se 
farms being $74,21 per farm. On 65 farms, a part of an existing barn 
or shed was utilized for housing the tractor, the average investment in 
tractor shelter for these farms being $44.69, On 3 faims, the tractor 
stood outdoors all the year without any shelter. These were all old 
models of tractors which would not be seriously damaged by suc'h 
treatment. On 2 farms, insurance rates were increased because of housin.^ 
the tractor in the bam, and this increased cost of insurance was added 
to the cost of building maintenance for the tractor. The average invest- 
ment in tractor shelter for all farms was $49.50 per farm, and the estimated 
total cost of use of buildings chargeable to the tractor was $4.82 per 
tractor for the year, or i.i cents per tractor hour. 

INSURANCE 

_ Only 13 out of the 87 farmers visited had taken out any special lire 
msurance on their tractors. In the other cases, no increase had been ' 
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made in the amount of insurance carried on farm machinery to cover 
the additional investment in tractors. Only the cost of additional special 
insurance on tractors is included here as expense. This amounted to an 
average of 35 cents a farm for all farms. 

AUTOMOBILE USE AND HORSE LABOR 
Use of automobiles, trucks, or horses for getting parts for tractors, for 
getting experts, or for drawing oil or fuel, was charged to the tractors 
at estimated cost. For automobile use the cost was estimated at 10 
cents a mile, an.d for horse labor the approximate average cost on the 
cost-account farms for 1919, 25 cents per horse hour, was used. 

FUEL 

Altfeough it is the chief item of expense of tractor operation ordinarily 
considered, the fuel cost constituted less than one-fourth of the total 
annual cost of tractor operation on the farms studied. The average cost 
of kerosene on these farms for the year 1919 was 15.7 cents a gallon and 
the average cost of gasoline was 25.2 cents a gallon. With these prices 
the average cost of fuel was $137.38 per tractor for the year, or 32.3 cents 
per tractor hour, -for all work done. With December, 1920, costs, 20. cents 
a gallon for kerosene and 32 cents a gallon for gasoline, the average 
cost would Be $174.65 per tractor, or 41. i cents per tractor hour, for all 
work. The amounts and costs of fuel per tractor and per hour on these 
farms are shown in table 14. With 1920 prices these costs would be 
increased about one-fourth. 


TABLE 14. Amounts and Costs of Fuel for Tractors on 87 Farms 



j Per tractor j 

1 Per lo-hour day 

Two-plow 

tractors 

Three-plow 

tractors 

All 

tractors 

Two-plow 
tractors j 

j Three-plow | 
tractors 

All 

tract ors 

Gal- 

lons 

Value i 

. . 1 

Gal- 

lons 

Value 

Gal- 1 
Ions 

Value 

Gal- 1 
Ions 

Value 

Gal- 

lons 

Value 

Gal- 

lons 

Value 

Kerosene. . , 
Gasoline. . , 

Total fuel. . 

506.1 
161 .4 

$ 77-91 

40.75 

I ,026.4 
165.7 

$i6S. 10 
41.04 

618 7 
159. 1 

$97.35 

40.03 

12.8 

4.1 

$1.97 

1.03 

18 9 
3 0 

$3 • 09 
0 76 

14.6 

3.7 

$.2 . 20 
0 . 94 

667.5 

$ 118.66 

I , 192. I 

$209.14 

777.8 

$137.38 

16.9 

$3.00 

21.9 

$3.85 

18 3 

$3 • 23 


Of the 46 Cayuga County farmers, 42 used kerosene as fuel except for 
necessary gasoline for starting, 3 used gasoline only, and i used gasoline 
and kerosene at different times during the year. Kerosene was used for 
fuel in all tractors that were built to use that fuel. Of 41 farmers in 
Monroe and Orleans Counties, 22 used kerosene, 13 used gasoline, 4 used 
a mixture of half kerosene and half gasoline, and 2 used kerosene part 
'of the year and gasoline part of the year. Nine of the 13 tractors that 
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used gasoline’ were four-cylinder tractors of recent model constructed 
to use kerosene satisfactorily. Of the 22 tractors using kerosene, 13 
were one- or two-cylinder tractors of older Models and 9 were four-cylinder 
tractors of recent models. In this region, out of 22 four-cylinder tractors 
of recent model built to use kerosene, 9 were operated on kerosene, 8 on 
gasoline, 4 on half kerosene and half gasoline, and i a part of the 
year on kerosene and a part on gasoline. The use of gasoline instead 
of kerosene was encouraged by tractor dealers and agents on the 
grounds that with gasoline the saving in oil, spark plugs, repairs, and 
trouble would more than make up for the higher cost of fuel. There is 
also less trouble in starting when gasoline is used as fuel. In order to 
get information on this question, the two-plow ^ four-cylinder tractors 
of recent model were sorted according to the kind of fuel used. The 
results of this study are shown in table 15: 


TABLE 15. Relation of Kind of Fuel Used to Cost of Tractor Operation 
AND Other Factors, in Two-Plow Tractors of Recent Models 


Tractors usin^j 


Number of farms 

Average horsepower o 

Average cost when new ..... . 
Estimated years of useful life. 
Chores on tractor (hours) .... 
Repairs, overhauling, and 

other work (hours) 

Total work on tractors by 
farm labor (hours) 


Costs: 

Depreciation 

Spark plugs 

Other repairs and expert 

labor 

Interest 

Work on tractor by farm 

labor (hours) 

Oil (gallons) 

Grease (pounds) 

Use of buildings 

Automobile use (miles) .... 

Insurance 

Horse labor (hours) 

Costs other than fuel and 
operator 

Kerosene (gallons) 

Gasoline (gallons) 

Total fuel (gallons) 


Total cost of tractor without 

operator 

Average hours worked 


Gasoline 


Per tractor 


Quan- 

tity 


12 

4-18.3 


a - 

32.9 


52.4 

85 3 


Value 


Si ,009 


Kerosene 


Per tractor 


Quan- 

tity 


29 

8.6-16.8 


6 . 7 { 

34.61 


37.7 
72 3I 


Value 


$960 


Gasoline 


Per h(jur 


1 V.lu^ 


Kerosene 


Per hour 


I Value 


85.3 

52.91 

15.61 


57.8 

■'i'sl 


$218 75 
2.35 

76.95 

43.92 

33. i 6| 

29.97 
2.87 
5.8 o | 
5. 78 
0.60 
0.38 


4.5 


$190.55 

4-75 

24.70] 

43.13 

40.41 
30.91 
1.96] 
4.27 
2.58 
0 30] 
0.33 


So. 520! 

0. 102] 

0. lobl 

0.080' 
0.072 
0.007 
0.014 
0 014 
0 001 
0.001 


$420.53! 


$352.98' 


Si .017 


569.2] 


$139.71 


647.1 

17.6 


$103.42 

4.61 


569 2! 


$130.71 


664.7 


$108.03 


1.38 

1.38 


0.338 


0.33H 


413.6 


$560.24 


398.41 


$461.01 


$1,355 


$0,478 

0.074 

o. loH 

o. lor 
0. 100 
o . 005 
0 . 0 1 I 
0.006 
o.ooi 
0 . 001 


$0,886 


1 .62 
0.04] 


$0 . 260 

0.013 


I .67 


$0,271 


$1,157 
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The average cost for the use of the tractor without operator on 29 
farms using kerosene as tractor fuel, was about $1.16 an hour, while 
the cost on 12 farms using gasoline was $1.35 an hour. Probably this 
difference is not due entirely to the fuel used. Although more gallons 
of kerosene were used per hour, the fuel cost with 1919 prices was about 
7 cents an hour less than when gasoline was used. This saving in fuel 
cost was partly offset by the greater economy of oil when gasoline was 
used. An average of about 1.3 gallons of oil was used per lo-hour day 
with tractors using gasoline, as compared with 1.7 gallons with tractors 
using kerosene. This resulted in a saving of 3 cents an hour when gasoline 
was used. Fewer new spark plugs were required with gasoline tractors, 
but this item is uninaportant. Although the tractors were of about the 
same average age, the estimated total years of useful life of tractors using 
gasoline were lower, and, as a result, the estimated depreciation was 
larger, amounting to 52.9 cents an hour as compared with 47.8 cents for' 
tractors using kerosene. The cost of repairs per tractor and per hour 
was also much higher for the tractors using gasoline. These variations 
are probably accidental, as there is no reason to expect higher depreciation 
or more repairs when gasoline is used as fuel than when kerosene is used. 

Although fewer gallons of gasoline were required per lo-hour day and 
per acre for all kinds of work, the cost of fuel was less where kerosene 
was used, at the prices prevailing when this study was made (table 16). 


TABLE 16. Relation of Kind of Fuel Used to Fuel Economy in Different 
Tractor Operations, in Two-Plow Tractors of Recent IvIodels 



Fuel per lo-honr day 

Fuel per acre 

Tractors using 
kerosene 

Tractors using 
gasoline 

Tractors using 
kerosene 

Tractors using 
gasoline 

Gallons 

Cost 

Gallons 

Cost 

Gallons 

Cost 

Gallons 

Cost 

Plowing 

Harrowing 

Disking. . 

Filling silo 

Threshing 

Sawing wood 

Total drawbar work. . . 

Total belt work 

Total work 

17.3 
15.9 
t 6.4 
16.5 
17 3 

11.4 
16 6 

17. 1 
16.7 

$2.82 

2.48 

2.67 

2.71 

2.93 

1.90 

2.69 

2.82 

2.71 

11. 8 

14.8 

13-4 

11 . 7 

12.5 

9.8 

13.9 
II. 5 

13.8 

S2. 96 
3.62 
3.28 
2.87 
3-42 

2.42 

3.42 
2.82 
3.38 

3.8s 

0.66 

0.93 

$0 63 
0. 10 
0. IS 

2.71 

0.64 

0 82 

... 







80.68 

0.16 

0.20 


For all work, with these two-plow tractors, an average of 16.7 gallons of 
fuel, costing $2.71 per lo-hour day, was required when kerosene was 
used, as compared with 13.8 gallons of fuel costing $3.38 per lo-hour day 
when gasoline was used. The small amount of gasoline necessary for 
starting kerosene tractors was included with the kerosene in fuel cost. 
With December, 1920, fuel prices and with the quantities given, the cost 
of kerosene per hour would be about 10 cents less than the cost of gasoline. 
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tractors. The -average costs of operation with these classes of operators 
are shown in table 19 : 


T-^BLE IQ Relation of Mechanical Training of Tractor Operator to Cost 

OF Tractor Operation 


Costs per hour of tractor operation 


Number of farms 

Depreciation 

Repairs, new parts, and 

expert labor 

Interest 

Work on tractor by farm 

labor (hours) 

Lubrication 

Use of buildings 

Automobile use 

Insurance 

Horse labor 

Total costs other than fuel 

and operator 

Kerosene (gallons) 

Gasoline (gallons) 

Total fuel (gallons) 

Cost of tractor without 

operator 

Average hours worked per 
tractor 


Tractor school 


Quan- 

tity 


23 


0.195 


1.46 

0.42 

1.88 


459-6 


Value 


$0,421 

0.078 

0.079 

0.090 

0.076 

0.009 

0.005 

0.001 

0.001 

o. 760 
0.221 
0.103 
0.324 

1.084 


Other mechani- 
cal experience 


Quan- 

tity 


21 


o. 166 


1-35 

0.44 

1.79 


442.4 


Value 


$0,488 

o. 120 
0.105 

0.091 
0.095 
0.0T5 
0 . 00.^ 
O. ex')! 
0.001 

0.920 

0.223 

O. TOS 

0.331 

I.25T 


Only farm exiieri- 
ence 


Quan- 

tity 


43 


0.177 


1 .46 
0.32 


407.9 


Value 


$0,417 

O. IIQ 

0.095 

r 

o . (X)2 

0.093 

O.OI I 

0.009 
o. 001 

O. (X)I 

o. <S38 

O. 22<) 

o.o<S3 

0. 312 

1 . 1 50 


These results indicate that even the limited amount of training acciuircd 
by these operators at tractor schools was effective in hcl]3ing to reduce the 
cost of tractor operation. On these farms the tractor operatons who had 
been to tractor schools spent a little more time in taking care of tlu'ir 
tractors, and apparently were thus able to reduce the cost of repairs 
per hour. The average nimiber of days spent in tractor schools was 5.3. 
Onty two operators had had more than a week of work in tractor schools. 
One of these had attended two schools of a week each, and the other had 
taken a special five-weeks tractor course at the New York vState College 
of Agriculture. The average cost of attending a tractor school, including 
all expenses except time lost, was $12.79. In only two cases was tho c'ost 
more than $15, and these were the cases of the two men previously 
mentioned as having had more than one week of training. The cost 
of attending tractor school was not included in the cost of tractor operation. 
It would increase these costs slightly. The estimated average cost per 
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hour of the tractor operator was 45 cents for those who bad been to a 
tractor school, and 51 cents for others. 

DRAWBAR WORK COMPARED WITH BELT WORjK 

The kind of fuel used, and the hours of tractor operator's time for each 
kind of drawbar and belt work on each farm, were estimated by the 
farmers visited. Thus the fuel and tractor-operator costs could be 
computed for each operation and for the two classes of tractor work. It 
is manifestly impossible, however, to distribute to each kind of work its 
exact share of depreciation, repairs, use of buildings, labor, and other 
costs. As in some previous studies,^ the costs other than those for fuel 
and operator were distributed according to the number of hours of each 
kind of work. By thfs method, the average cost of a tractor without 
operator was $1.15 an hour for drawbar work and $1.18 an hour for belt 
work. ^A considerable number of farmers used their tractors largely for 
filling silo and for threshing — heavy belt work with a correspondingly 
heavy consumption of fuel. Because of this the average consumption 
of fuel per hour of belt work was slightly greater than the consumption 
of fuel per hour of drawbar work. The actual average fuel consumption 
per hour was 1.94 gallons for belt work and 1.79 gallons for drawbar 
work (table 6, page 64). The total cost of tractor and operator per hour 
was higher for drawbar work, being $1.65 as compared with vli.26 for belt 
work. This h because a tractor operator is not necessary continuously 
when the tractor is being used for belt work. On the average, only 0.13 
hour of tractor operator’s time was required for each hour of belt work, 
while with drawbar work an operator is required continuously. 

A study was made of these faiuns to determine the relation, if any, 
between the proportion of belt work done and the cost per hour of tractor 
work. For this purpose the tractors were sorted into three groups; 
first, those doing little or no belt work; secondly, those doing a moderate 
amount of belt work; and thirdly, those doing a large amount of belt 
work. The results indicated that on these farms the proportion of belt 
work had no appreciable effect on the cost per hour of tractor operation. 

It might be expected that depreciation and other costs except fuel 
would be heavier for drawbar than for belt work. The dust, the racking 
of the running gear and transmission over rough or stony ground, and 
other factors, would tend to increase the costs of depreciation and repairs. 
Opinions on this question of the farmers visited were conflicting. Thirty- 
six farmers -who answered the question reported an average estimate of 
50 per cent heavier depreciation on drawbar work. Men with older 

‘ An economic study of the gas tractor in Pennsylvania. By D. S. Fox. Pennsylvania State Coll. 
Agr. Exp. Sta. Bvil. 158 : 1-20. 1919. 
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models of traotors usually estimated the rate of depreciation on drawbar 
work as from two to three times the rate of depreciation on belt work. 
Probably these estimates are not far from the truth with the older, 
heavier tractors, unprotected from dust. The improvements in ])rotection 
against dust, in design, and in construction, have made the diderence 
less, and many owners of newer tractors thought there was little dif- 
ference in depreciation with the two classes of work. 

ANNUAL USE OF TRACTORS 

RELATION OF HOURS OF ANNUAL USE TO COST OF OPERATION 

The average number of hours of work per tractor on the 87 farms 
visited was 425 hours. The figure was somewhati higher in the general 
farming region, being 456 as compared with an average of 390 in the 
fruit region (tables 21 and 22). The average number of hours of^work 
per tractor for the farmers sending in complete answers to ciucstionnaires 
was 334. There was a great deal of variation in this respect on individual 
farms, the range extending from 47 to 1277 hours per tractor annuaJly, 
While these figures seem low, it should be remembered that the caverage 
farm horse in New York works only about 1000 hours in a year. dVaotors 
are not so adaptable as horses, and could not be expected to be kc4.)t 
profitably employed as many hours per year as are hoi\ses on most farms. 
A partial offset to this advantage of horses is the fact that oiLm^i^iy farms 
tractors are used to a considerable extent for belt power. 

Depreciation, repairs, and most other costs of tractor operation arc 
greater when more work is done annually. However, the increase in 
costs, except for oil, fuel, and tractor operator, is not proportional to the 
'ncrease in the hours of work done. As shown by tabic 20, tlie costs pev 
hour of tractor work decrease as the hours of work increase. This 
emphasizes the importance of keeping the tractor busy if openating costs 
are to be kept down. It is not enough that a tractor 1)c kept busy; 
it must be kept busy at profitable work. The general opinion of the 
farmers visited indicates that the important question is not “ For what 
operations can I use my tractor? ” but “ For what operations will it pay 
to use my tractor? ” The answer of the first question by tractor salesmen 
is “ Everything,” and this is approximately true. By exchanging work, 
two of the fanners visited had succeeded in operating their farms for one 
year without owning horses. At the end of the year, both bought horses 
because there are many kinds of work on New York farms for which it 
does not pay to use a tractor. 

The number of hours that a tractor can be profitably used on Nc'w 
York farms depends on a number of conditions. Perhaps the must 
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important of these is the size of the farm business. If the tractor is used 
for belt work in addition to drawbar work, the number of hours of annual 
use will be increased considerably. The kind of crops grown, the soil, 
the drainage, and weather conditions will also have an effect on the amount 
of annual use of the tractor. 

TABLE 20. Relation of Hotirs of Work per Tractor Annually to Cost of 

Operation per Hour 


Hours of tractor work annually 


• 

I to 299 

300 to 399 

400 to 799 

800 or more 

Quan- 

tity 

• 

Value 

Quan- 

tity 

Value 

Quan- 

tity 

Value 

Quan- 

tity 

Value 

Number of farms 

31 

203 

88.8 


21 

360 

82.2 


26 

542 

72.9 


9 

1,001 

64 8 


Average hours of work per 
tractor annually 



Per c^t of drawbar work . . 


Costs of all work: 

Oil (gallons) 

Grease (pounds) 

Total lubricants .... 
Use of buildings 

0. 17 
0.07 

0. 25 

$ 0 . 100 
0.009 

0 109 
0.021 

0. 169 
0.123 

0 001 
0.022 
0.809 
0. 165 
o.oor 

0. 14 
0.05 

So . 084 

0 009 
0.093 
0.014 

0 06s 

0 066 

0 001 

0 001 
0.495 

0. 124 

0 001 

0. IS 

0 04 

5o . 083 
0.007 
0.090 
0.008 

0. 112 

0 107 

0 001 

0 00 1- 
0.391 

0 080 
0.001 

0. ir 
0.03 

50.063 

0.004 

0.067 

0.008 

0.079 
0 . 066 
0 000 
0.005 
0.216 
0.039 
0.001 

Repairs, new parts, and 
expert labor 

0 13 


0. 1-3 

Man labor (hours) 

Horse labor 

0. 20 

Automobile use 

Depreciation 

.... 

Interest 


Insurance 

Total costff other than 
fuel and operator . . 

Kerosene (gallons) 

Gasoline (gallons) 



51.420 


50.860 

1 

So . 794 


50,481 

1 . 4 .“; 

0 32 

50.223 

0 080 

1-43 

0.35 

50.220 

0.086 

I 61 

0 24 

50.249 

0.060 

I 

I 25 

0 64 

50.203 

0 163 

Total fuel (gallons) . . . 

1.77 

50.303 

I 78 

50.31s 

I 8s 

50.309 

I 89 

5o 366 

Cost of tractor without 
operator 


51.723 


I-S 


5 t . 103 


5o . 847 
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KINDS AND AMOUNTS OF WORK DONE BY TRACTORS 

The amounts and proportions of the various kinds of work for which 
tractors were used in the two regions studied, and also on farms from 
which information was obtained by the use of questionnaires, are shown 
in tables 21, 22, and 23. In the general farming region, plowing and 
fitting for field crops were the most important operations, making up 
about 57 per cent of the total work. Tractors were used for these opera- 
tions by nearly all of the farmers. Pulling a grain binder and pulling a 
hay loader were the only other field operations for which tractors were 
used by- any considerable number of farmers. Drawbar work at home 
constituted about 60 per cent of the total tractor work in this region. 
One-half of the farmers visited in this region did some custom drawbar 
work, the average hours per farm for all farms being 23.8, or 5,2 per cent 



TABLE 21. Kinds of Work Done by Tractors on 46 Farms in Cayuga County, a General Farming Region 
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Aloving buildings 
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load - - 

Pulling horse fork 

Rolling 

Total drawbar work, home. . . 
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TABLE ^2. Kinds of Work Done by Tractors on 41 Farms ik Monroe and Orleans Counties, a Fruit Region 
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of the total work. Belt work, both at home and for others, was iiTi])ortant, 
39 of the owners reporting some kind of belt work. About half of the 
farmers used their tractors for filling the Slo and for threshing at home. 
The total hours of belt work at home averaged 45.2 hours ])er farm, or 
nearly 10 per cent of the total work. Nearly half of the farmen's used 
their tractors to a greater or less extent for custom threshing and silo 
filling, while a few reported other kinds of custom belt work. The total 
hours of custom belt work averaged 115.8 per fann, or about 25 per cent 
of the total tractor work. About two-thirds of the total tractor work in 
this region was drawbar work, the other third being belt work. Nearly 
70 per cent of the total tractor work was done at home, either drawbar 
or belt work, while about 30 per cent was custom, most of which was 

belt work. I J 

In the fruit region, plowing and fitting for field crops were not so 
important as in the general farming region, constituting hut one-iliird 
of the total hours of tractor work. Here tractors are imrclr.isc'd priiu'ipahy 
for orchard cultivation. When a tractor is used for orchard work, the 
land is not ordinarily plowed, the plow being replaced by the tractor disl<. 
In the spring, for the first few times over the orchards, a tractor disk is 
used to break up the soil and destroy weeds and grass. After the- soil 
is thoroughly pulverized, a spring-tooth harrow is usually suhstitutc'd 
and cultivation is continued every week up to about the niidtlle of July. 
With a considerable acreage of fruit, this work will kcc]) a tractor rc^ason- 
ably busy during the spring and early summer. Orchard work constitutc^d 
nearly half of the total tractor work on these farms. Tractors wc're not 
used to any extent for other fieldwork. One farmer used his t,ra,ctor on 
the manure spreader part of the time, another used his tractor to ])ull 
a potato digger, and one used his tractor to haul the spray rig when 
putting on the dormant spray. The advantage of the tractor wIk'U 
putting on the dormant spray was that the tractor could be mn skjwly 
in low gear, avoiding the necessity of stopping frequently. In other 
spra3dng, horses were used. Plowing and fitting for field crops and orchard 
cultivation together made up about 82 per cent, and the total drawl nr 
work at home, 87.4 per cent, of the total tractor work. Custom work was 
not so important in this region. Custom belt work made up only 3.9 
per cent of the total work in this region, as compared with 25.4 ])er cent 
in the general farming region. A large part of the custom belt work done 
in the fruit region was the work of one tractor running a cider mill. Polling 
silo and threshing are much less important here. The small amount of 
such work to be done on most farms does not justify investment in thresh- 
ing and silo-filling outfits by individual farmers, except for custom work. 
In this region only one-tenth of the total work was belt work, as com])ared 
with more than a third in the general farming region. Home work, both 
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drawbar and belt, constituted 93.8 per cent of the total* tractor work in 
this region, leaving only 6.2 per cent of custom work, as compared with 
30.6 per cent for the general farming region. Although the average 
number of hours of drawbar work per farm in the fruit region was greater 
than for the general farming region, the total hours of tractor work per 
farm was less because less belt work was done. 

The work done by tractors on 132 farms whose owners sent in complete 
answers to questionnaires (table 23) compares closely with the results 


TABLE 23. Kinds of Work Done by Tractors on 132 Farms in Various 

Counties 


Dr.awbar work, home: 

Plowing 

Harrowing 

Disking (double) ... 

Pulling manure spreader . . . 

Binding 

Loading hay 

Pulling brush, trees, etc. . . 

Hauling 

Spraying 

Mowing ... 

Unloading hay. . . 

Drilling 

Rolling. . 

Pulling ditching machine. . 
Excavating with scoop . . 
Cultivating . ... 

Digging potatoes 

Pulling corn binder. . . 

Smoothing 

Scraping roads 

Total drawbar work, home 


Drawbar work, custom: 

Ploxving. . 

Harrowing 

Disking (double) 

Scraping roads. . 

Pulling stumps, etc 

Binding 

Ha-’i-e 

Cu:':.-a 

Opening snowed-m roads .... 
Ditching 

Dnlling. . ... 

Digging potatoes . 

Total drawbar work, custom, 


Total drawbar work 


Belt work, home: 

Filling silo 

Sawing wood 

Grinding feed 

Threshing. . 

Shredding and husking com . 

Crushing stone 

Baling hay 

Running sawmill 

Running cider mill 

Demonstrating for owner 

Hoisting hay 

Turning grindstone 

Other work 

Total belt work, home .... 


Number 

of 

farms 

report- 

ing 

Average per farm, 
all farms 

Acres 

per 

Per cent 
of total 
hours 
of 

tractor 

work 

Acres 

Tractor 

hours 

Average 
size of 
tool used 

I o-hour 
day 

128 

41-9 

86.0 

2 1-13.S' 

4-9 

25.7 

ii .'5 

126.8 

54-2 

10.9' 

23.4 

16.2 

77 

63. S 

37.6 

7. S' 

16. 9 

II. 3 

14 


7.2 

55' 


2.2 

27 

6.0 

4.9 

6' 

12.2 

1 . 5 

13 


4.1 

8.5' 


1 . 2 

12 


3.2 



I .0 

15 


2.8 



0.8 

2 


I 6 



o.S 

6 

1.4 

I 0 

5 s' 

14.0 

0.3 

3 


0 8 



0.2 

5 

0 8 

0 7 

6.8' 

II. 4 

0. 2 

2 

0. 8 

0 4 

9 5 ' 

20.0 

0. 1 

I 


0. 2 



0. 1 

I 


0.2 



0. 1 

I 

0. 2 

0.2 


10 0 

0. 1 

2 

0 I 

0 2 


5.0 

0 I 

I 

0 04 

0 . 1 


4 .r 

0 

I 

0. 2 

0. 1 


20 0 

0 

2 


0.02 



0 

131 


20s 5 



61 . 5 

39 

6.8 

II 3 

2-13 . 8 " 

6.0 

3.4 

42 

12.5 

6 S 

9.8' 

18.9 

1 . 0 

10 

4.1 

2 5 

7.6' 

16 4 

0.7 

5 


1.8 



0 . 5 



0 3 



0. 1 

2 

0 3 

0 2 


15 0 

0 I 

2 


0 2 



0. 1 

I 

0.3 

0.2 

6' 

iS.o 

0. 1 

I 

0. 1 

0 2 


5 0 

0. 1 

I 

0 9 

0 1 


90.0 

0 

I 

0. 1 

0 I 

6.7' 

10. 0 

0 

I 

0.03 

0 02 


I -5 

0 

59 


23.4 



7.0 

132 


228 9 



68 . 5 

72 


14.7 



4.4 

79 


12 0 



3-6 

24 


6.9 



2 . 1 

37 


6.5 



T 0 

9 


2 0 



X . y 
0.6 

I 


1.6 



0.5 

6 


1.6 



0.5 

r 


1.4 



0 4. 

I 


1 . 2 



0 A 

I 


0 1 



. q. 

I 


0. 1 



0 

I 


0 I 




I 


0. 2 



0 I 

109 


48.4 



14-5 
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TABLE 23 {concluded) 



Number 

of 

farms 

report- 

ing 

Average per ‘farm, 

P-all farms 

Acres 

per 

1 o-hour 
clay 

Per cent 
of tdial ■ 
hours 
of 

tractcjr 

W( )rk 

Acres 

Tractor 

hours 

Ayerapje 
si/e of 
tool used 

Belt work, custom: 








57 


24 0 



7.2 


18 


24. 1 



7.2 

..... 

26 


8 . 0 



2.4 

Grin^mS * 

3 


0 5 



0. 1 


I 


0. 1 



0 


7 '^ 


S ^>-7 



17.0 

Total belt work, ciKtom 

/ 0 




Total belt work. . . 

112 


105 I 



31 . 5 

Tn+al tinmA WDtV 

132 


253 -9 



76 0 

ciistom w^rk 

00 


80. 1 



24.0 

Total work 

132 


334 0 

’o ' 


ICO.O 


of the general fanning region given in table 21 and joreviously discus#ud. 
The average hours of all work per tractor are considerably lower. Prol )al )ly 
one reason for this is that the fanns visited were in regions where the 
crop area per fam is large. Approximately two-thirds of the total work 
was drawbar work and one-third was belt work. A little more than 
60 per cent of the total work was drawbar work at home. On these fanns, 
belt work at home' constituted a somewhat larger proportion, and custom 
belt work a somewhat smaller proportion, of the total tlian in Cayuga 
County. 

On the 219 farms for which this infonnation was obtained, tractors 
were used by a large majority of the farmers for plowing, harrowing, and 
disking (table 24). They were used also by a small proportion of the 
farmers for pulling grain binders, hay loaders, and manure spreaders, and 


TABLE 24. Number and Proportion of Tractor Owners Who Used Tractors 
FOR Various Operations, 219 Farms 


Number 
of farm.s 
reportin^^- 


Per cent 
of farms 
rej)orting 


Drawbar work, home: 

Plowing 

Harrowing 

Disking.' 

Binding 

Loading hay 

Hauling 

Prtling manure spreader. 

Mowing 

Drilling 

Unloading hay and grain 
Digging potatoes 


200 

186 

148 

36 

24 


91 

85 

68 

16 

II 


20 

16 

7 

6 

4 

3 


9 

7 

3 

3 

2 

I 
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TABLE 24 {concluded) 



Number 
of farms 
reporting 

Per cent 
of farms 
reporting 

Pulling com binder 

3 

I 

Rolling 

3 

I 

Spraying 

3 

I 

Cultivating 

I 

0.5 

Raking 

I 

0 . 5 

Smoothing 

I 

0.5 

Pulling brush, trees, etc 

22 

10 

Moving buildings 

4 

2 

Excavating with scoop 

I 

0 . 5 

Pulling ditching machine 

I 

0 . 5 

Total home drawhar work 

217 
92 

218 

99 

42 

100 

Total custom drawbar work 

Total drawbar work 

.. ■IP'. .... ... 

Belt work, home: 

Sawing wood 

138 

109 

61 

63 

50 

28 

Filling silo 

Threshing 

Grinding feed 

54 

18 

25 

8 

Shredding and husking corn 

Baling hay 

6 

3 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

82 

Running cider mill 

I 

Demonstrating for owner 

I 

Hoisting hay 

I 

Running sawmill 

I 

Turning grindstone 

Crushing stone 

I 

I 

Other work 

I 

Total home belt work 

180 

Total custom belt work 

114 

183 

52 

«4 

Total belt work 

Total work ‘ 

219 

100 



for pulling brush and trees. Only a few farmers used their tractors for 
other kinds of field work. More than four-fifths of all owners used their 
tractors for some kind of home belt work, the most frequent uses being 
sawing wood, filling the silo, threshing, and grinding feed. Most of 
this work comes when field work is not pressing and helps to increase the 
number of hours of tractor work annually. 

About two-fifths of these tractor owners used their tractors for custom 
drawbar work, and slightly more than half used them for custom belt 
work. Apparently many farmers find that their farms are too small to 
keep their tractors profitably employed throughout the working season, 
and are able to do custom work in addition to the work on their own 
farms. 
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PROPORTIONS , OF VARIOUS KINDS OF HOME DRAWBAR WORK DONE BY 

TRACTORS 

The proportions of various kinds of honie 4 rawbar work done l^y tractors 
on all farms for which these data were obtained are given in taldc 25. 
About two-thirds of the plowing, four-fifths of the harrowing, and 
practically all of the disking on these farms was done by the tractors. 
In the general fanning region, where plowing formed a considerable i)art 
of the field work, more than 90 per cent of the plowing was done by tractors, 
while in the fruit region only a little more than a third was so done. The 


TABLE 25. Proportions of Various Kinds of Homf, Drawbar Work Done 
EY Tractors on 217 Farms 



Number 

of 

farmers 

using 

tractors 

for 

operation 

Number 

of 

farmers 

using 

horses 

for_ 

operation 

Acres or loads per farm 
of each kind of work 
done by 

Per cent 
of total 
of each 
kigrl of 
work 
done by 
Irnelor 

Tractor 

Horses 

Total 

Plowing (acres) 

200 

188 

43 0 

22.4 

65.4 

(>5 7 

Harrowing (acres) 

186 

150 

172.3 

‘15 ..'I 

217 7 

7 ‘>. 1 

Disking (acres) 

148 

30 

92 3 

2 2 

9 - 1 . 5 

97 7 

Binding grain (acres) 

36 

188 

5.4 

39 0 

44.4 

12.2 

Loading hay (loads) . 

18 

118 

2.0 

29 <) 

32 8 

8 .K 

Pulling manure spreader (loads) .... 

16 

182 

7.6 

171.4 

1 79 . 0 

4 . 2 

Mowing (acres) ... 

7 

212 

0 9 

45.2 

4 f>. I 

2 . 0 

Drilling and planting (acres) 

6 

212 

0 6 

53 r 

53 7 

1 . 1 

Pulling com binder acres; 

3 

75 

0 . 1 

3.7 

3 .H 

2,0 

Rolling (acres) 

3 

80 

0 6 

39 0 

49 . 5 

1 , 5 

Cultivating ( acres) 

I 

210 

0 J 

55 . 6 

7 

0 2 

Raking (acres) 

r 

217 

0.2 

60 . 0 

()() . 2 

9 3 

Digging potatoes 

3 

Not reported 





Spraying 

3 

Not reported 





Pulling trees, rocks, etc . ... 

22 

0 





Hauling. . . 

20 

217 





Moving buildings 

4 

0 





Scraping roads 

2 

0 





Unloading hay 

2 

215 





Pulling ditching machine 

I 

0 






general attitude in the latter region was that, since horses must be keiit 
and since the acreage to be plowed was not large, it was cheaper’to let 
the horses do most of the plowing. A considerable number of fanners 
in this region did notown tractor plows (table 32, page 101). In addition 
to plowing, harrowing, and disking, about 12 per cent of the binding, 9 jicr 
cent of the hay loading, 4 per cent of the manure spreading, and smaller pro- 
portions of mowing, drilling, cultivating, and other work, were done with 
tractors on these farms. Measured in terms of horse hours that would be 
required to do the work, in the general farming region the tractors did about 
one-half of the total drawbar work on crops (including all operations), 
while in the fruit region* the tractors did somewhat more than one-half 
of this total. In both regions practically all drawbar work other than on 
crops was done by horses. 
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In addition to a record of the work actually done on. these farms by 
tractors and by horses, each farmer was asked for what operations be 
preferred his tractor and for what operations he preferred horses. A 
large majority of those who answered this question preferred a tractor 
for plowing, harrowing, and disking. A considerable number of tractor 
owners preferred a tractor for binding and for loading hay, but more than 
two-thirds of those reporting preferred horses for these operations. For 
other field work — mowing, cultivating, raking, drilling, spreading manure, 
and general hauling — horses were nearly a unanimous choice. 

These results indicate that, in general, these New York tractor owners 
consider the use of tractors profitable for plowing, fitting, orchard cultiva- 
tion, and other heavy drawbar work, but consider horses more economical 
for the light, rapid, field operations. In table 26, data are given regarding 
the number of horses that would be required to do the same amount of 
• 

TABLE 26. Tractor Use, and Efficiency of Man and Horse Labor, in Various 

Operations 


Operation 


Disking (double) . . 

Plowing 

Harrovving 

Binding grain . , . . 

Rolling 

Drilling 

Bindim: corn. . . . 
1 i ging potatoes. 
Mowing 

Loading hay . . . 
Spreading manure 


Acres or loads per 

10 hours of man labor 
when using 

Horse 
equi V • 
alent 
of 

tractor 

Man hours per aero 
or load saved or 
lost by using tractor 

Horses 

Tractor 

Saved 

Lost 

(Acres) 

8.9 

(Acres) 

16.7 

8.9 

1.6 


1-7 

4.8 

7-3 

3-7 


12.3 

23.0 

5 -« 

0.4 


10 . 6 

8. 1 

4-7 


0.3 

17.8 

40.0 

4.6 

0-3 


10 2 

10. 0 

3-9 

0 

0 

5-2 

3.2 

3-8 ; 


I . I 

31 

4.0 

3-8 

0.7 


10.5 

14.7 

2.8 

0-3 


(Loads) 
19. 1 

(Loads) 

17-7 

2-5 


0.05 

13 5 

10.9 

3-7 

1 




work in a day as the average tractor in different operations on these 
farms. It will be seen that the operations for which tractors are largely 
used are, in general, those in which the tractor replaces the largest number 
of horses and at the same time saves man labor. In plowing and fitting, 
the tractors on these farms accomplished as much, on the average, as 
from six to nine horses. The amount of man labor saved when a tractor 
is used depends on the number of horses driven per man and the size of 
horse-drawn tools used. On these farms, walking plows and two- or 
three-section harrows were usually used with horses, and the saving in 
man labor with tractor tools was therefore considerable. In order to 
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replace an equal number of horses in other operations, a tractor would 
have to pull a 15- to 18-foot mower, or a 27- to 3 3 -drill, or a two-row 
com binder, or a 12- to 16-foot grain bidder, or would have to pull 
narrower tools much faster than horses can. Such tools arc not practi- 
cable. Tractor mowers, drills, and binders require large, level fields for 
efficient use. Most tractors require an extra man for mowing, binding, 
drilling, and loading hay, and waste labor instead of saving it. Although 
more acres of grain, hay, and corn were cut or drilled per day with a 
tractor than with horses on these farms, an extra man was usually 
required when a tractor was used, and the acres per 10 hours of man 
labor are therefore only one-half the acres covered with the tractor. As a 
result, fewer acres were covered for each 10 hours of man labor in binding 
grain and cutting com with a tractor, than with horses, and labor was lost 
instead of saved. In drilling and in loading hay, enough more work was 
done so that the amount of work accomplished for each to houn«' of 
man labor was practically the same whether horses or tractors wore used. 
In the case of hay loading, an important advantage of horses is that on 
many farms the team is driven by a child. When a tractor is used for 
loading hay, the tractor must usually be unhitched and a team ])ut on to 
draw the load of hay to the barn. The only advantage of the tractor for 
this operation is that it can be operated at a slow, steady speerl In 
binding and mowing, part of the time that a tractor saves in cutting is 
lost in the greater amount of time and trouble involved in turning at the 
comers. On one farm the tractor was used in pulling up the horse fork. 
It is certainly doubtful economy to use a tractor and a trained o])erator 
to do work that could be done as rapidly and as well by a boy witli a 
team or by a small engine and drum without an operator. 

The average cost of operation of a tractor, without an operator, on these 
farms, in 1919, was $1.16 an hour (table 6, page 64). The average cOvSt 
of horse labor per hour on some New York farms keeping complete cost 
accounts, in 1919, was about 24 cents. At these rates the cost per hour 
of a tractor was equivalent to the cost of 4.8 horses for one liour. On 
this basis the tractor was a cheaper source of power at those o])erations 
at which it did the work of more than 4.8 horses, and was a more expensive 
source of power when it did the work of less than 4.8 horses. This considers 
only the power cost of the two sources of power, and does not include 
the cost of machines or drivers in either case. On many farms the question 
of driving more horses per man is more important than the substitution 
of mechanical power for horse power. 

In addition to these considerations, in deciding whether to use horses or 
a tractor for any operation, it must be remembered that it is good business 
to keep some horses on most New York farms, and therefore, if enough 



An Econci^mic Study of Farm Tractors in New York 95 

horses are available to do the work, it is doubtful economy to use a tractor 
unless the saving in time is important or the quality of the tractor work 
is much better. If horses ^re available and are not working, the only 
extra cost when they are working is the extra feed and care required. 

It is a question, therefore, of the extra cost of tractor and operator (fuel, 
oil, repairs, and operator) as compared with the extra cost of horses and 
drivers. 

CUSTOM WORK 

Of 46 tractor owners in the general fanning region of Cayuga County 
who were visited, 40 used their tractors to a greater or less extent for 
custom work. In the fruit region, 14 out of 41 did some custom work. 
On 132 farms for wfiich data were obtained by the questionnaire method, 

90 used their tractors to some extent for custom work. These figures 
arS another expression of the fact that a tractor can do more work than 
there is to be done on most New York farms. Under such conditions, 
where fair pay can be secured for custom tractor work, it is often advisable 
to use this means of keeping the tractor profitably employed, and thus 
help in reducing the cost per hour of operation. 

On 16 faims in the regions visited, the cash receipts for custom plowing 
were obtained. The rate of pay was usually by the hour and ranged 
from less^ than $i to $3 an hour, averaging $1.95. The average cost of 
tractor and operator on these same farms was $1.71 an hour. Adding to 
this the average cost of a two-bottom tractor plow, 36 cents an hour, 
would give a total cost of $2.07 for the outfit. The small loss resulting 
because these tractor owners received slightly less per hour for the use 
of their tractor outfits in plowing than the average cost per hour, does not 
mean that they should discontinue custom work. If a tractor is owned 
and there is no more profitable work to be done on the operator’s own 
farm-, it is better to use the machine for custom work as long as enough 
can be earned to more than pay the extra costs entailed by the extra 
work — the operator’s time, fuel, oil, and repairs. The most effective 
way of decreasing the cost per hour of tractor operation is to keep the 
tractor busy at profitable work. On the farms visited, the owners using 
their tractors for custom work as well as for home work were able to 
keep them profitably employed more hours in the year, and hence secured 
a lower cost per hour of tractor operation (table 27). The tractors used 
for custom work as well as for home work did about as much work at 
home as those used only for home work, and in addition were used to a 
considerable extent away from home. 

One of the strong points usually made by tractor advocates is that . 
tractors do not eat when they do not work. This statement is literally 



Bulletin 405 


96^ 


TABLE 27 Relation of Custom Work to Kind and Amount of Work Done 
and to Cost of Tractor Operation on 87 Farms 



Tractors 

doing 

home work 
only 

Tractors doing home 
and custom work 


Custom 

work 

chiefly 

drawl^ar 

work 

Custom 

work 

chiefly 

belt 

work 

NTiimEpT* rvf 'rp*'no'rtiTiP' . 

33 

130.0 

307.4 

24.5 

25 ^ 

29 

J.N uJnUCr Ui idi-iiio viAig 

A TTz-vf/n i-n TaTTT) ITITOTQ 

121 .9 

148.1 

251.2 
58.3 

dCitib Hi L-iU^o ictiiii Lix 

Average hours of home drawbar work per farm 

ATTfirQo-A "honrc; nf home belt work oer farm 

560.7 

24.4 

ATTorocrfi 1-mnrc ni aH Vinm^ worlc D6r farm 

331 - 9 - 

0 

0 

1 0 

385.1 

309.5 

13-4 

195.9 

20Q. 3 
510.8 

Average hours of custom drawbar work per farm , . 
Average hours of custom belt work per farm 

A di^fioTTi *w^oT*l^ "0017 f Q,rm. • • * . • • • 

43-2 

10.7 

53-9 

439.0 

$1.29 

X^V Cidgw ii\JU.io CtXX V^LIOL/Wixi VVV-/XXV • • . . . 

A^rprcicrp 'hmiT<5 nf pH wotk "nsr fatTn 

331.9 

$ 1.47 

Average cost per hour of tractor without operator . . 

$1.20 


true in that an idle tractor consumes no fuel or oil, but it is not true that 
tractor costs cease when the machine is not working. In taldc 28, the 
average costs of tractor operation on the farms visited arc divided into 
three groups, depending on their relation to the amount of tractor work 
done. The first group comprises costs not depending at all oil the woi'k 


TABLE 28. Costs of Tractor Operation Grouped According to Their Rela- 
tion TO Work Done, on 87 Farms in Cayuga, Monroe, and Orleans Coiintii<:s 



Per 

tractor 

Per 

hour 

Per cent 
of total 
cost of 
tractor 
without 
oj^erator 

L Costs not depending on work done; 

Interest 

139-72 

4.82 

0-35 

$0,093 
0. on 

0.001 

8. i 

1 .0 

0. 1 

Use of buildings 

Insurance 

Total 

$44.89 

$0. 105 

9.1 

II. Costs depending somewhat on work done, but 
not proportional to it: 

Depredation 

$187.25 

44.25 

19.10 

2.78 

0.30 

$0,441 

0.104 

0.045 

0.007 

0.001 

38.0 

9.0 

3 9 
0.6 
0. 1 

Repairs, new parts, etc 

Work (other than chores) on tractor by 
farm labor 

Automobile use 

Horse labor 

Total 

$253.68 

$0,598 

i 51-4 
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TABLE 28 {concluded) 



Per 

tractor i 

Per 

hour 

Per cent 
of total 
cost of 
tractor 
without 
operator 

III, Costs proportional to work done: 

Chores on tractor by farm labor 

Lubrication 

$ 19-84 
37-58 
137-38 

$0,047 

0.088 

0.323 

4.0 

7.6 

27.8 

Fuel 

Total 

$194-80 

$0,458 

39-5 


Total cost of tractor without operator 

$493-37 

$1,161 

100.0 


done — interest, use of buildings, and insurance. These costs continue, 
whether a tractor is used or not, and together they constitute about 
9 per cent of the average total cost of the tractor without an operator, 
or $44.89 annually per tractor. 

The costs in the second group depend somewhat on the amount of 
tractor work done, but are not proportional to it. The chief costs included 
in this group are depreciation and repairs. This group of costs constituted 
51 per ceut of the average total cost of the tractor without an operator, 
or $253.68 per tractor annually. Depreciation is the most important 
single item of cost, and, while it is somewhat heavier when a tractor is 
working, it continues whether the machine is working or not. Because 
of the newness of the farm tractor, depreciation by obsolescence is proli- 
ably more rapid than depreciation by wearing out. This group of costs 
probably would not be decreased as much as one-half if the tractor were 
idle for the entire year. 

The third group, costs proportional to work done, includes fuel, oil, 
and chores. These costs constitute slightly less than 40 per cent of the 
average total cost of the tractor without an operator, or $194.80 per 
tractor annually. They cease when work stops. The other tractor costs, 
more than 60 per cent of the total, do not. 

It would be foolish for a tractor operator to do custom work unless 
he got pay for the time of the operator, all costs of the third group, and 
at least the extra part of the second group due to the extra work done. 
It would be desirable to get total cost or more, but if more profitable 
work were not available at home, it might be advisable to do custom 
work at less than the average total cost. 

The relation of the amount and kind of custom work done, to the 
investment in tractor equipment, is shown in table 29. There is little 
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difference between the groups, in the proportion of tractor owners who 
own tractor plows and disks. In the case of the belt tools, however, a 
much larger proportion of those doing custom belt work own threshers, 
silo-filling outfits, and com buskers. This would indicate that the invest- 
ment in "such expensive tools for use only on one fann is of doulitful 
economy. Much of this work is done at such times of the year that it 
does not interfere seriously with other farm work. 


TABLE 29. Relation of Custom Work to Investment in Tractor Equipment 
AND Other Factors, 216 Farms 


. 

f 

Tractors 

doing 

I home 
work 
only 

Tractors doing 
home and custom 
work 

1 

Custom „ . 

work Cus bO ni 

chiedy work 

drawbar , t:tacfly 
work holt work 

Number of farms reporting 

75 

63 

78 

Per cent of all tractor owners owning: 




Tractor plow 

91 

94 

97 

Tractor disk 

73 

75 

56 

Wood saw 

29 

19 

44 

Ensilage cutter 

24 

27 

46 

Thresher 

12 

3 • 

32 

Feed grinder 

12 

16 

18 

Com husker 

I 


, 9 

Average value of tractor equipment per farm 

$343*00 

$338.00 

$551-00 

Average annual amount of belt work hired per farm 




before tractor was purchased 

$89 . 62 

$100.82 

I92 . 19 

Average annual amount of belt work hired per farm 




after tractor was purchased 

$61.13 

165-51 

$26.01 

Decreased annual amount of belt work hired after 




tractor was purchased 

$28.49 

$35.31 

$66.18 

Per cent of owners now owning one-plow tractors . . 

4 

0 

2 

Per cent of owners now owning two-plow tractors . . ’ 

84 

89 

. 77 

Per cent of owners now owning three-plow tractors 

12 

II 

21 


The average investment in tractor equipment was much greater on the 
farms doing custom belt work. In addition to the money received for 
custom work, these men decreased the annual cash outlay for belt work 
on their own farms about $66 a farm as compared with from $28 to $35 
for the other groups. The operators doing a considerable amount of 
custom belt work have also, in general, purchased larger tractors than 
the others. 

TRACTOR EQUIPMENT 

In deciding on the advisability of purchasing a tractor, one of the 
important factors to be considered is the necessary investment in tractor 
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equipment. In order to get the most efficient use of a tra’ctor, it is usually 
necessary to have a considerable investment in tractor plows, disks, and 
other items of tractor equipihent. Almost every tractor owner purchases 
a tractor plow (table 30). A large proportion of the tractor operators 
included in this study also owned spring-tooth harrows and tractor disks. 


TABLE 30. Tractor Equipment on 220 Farms 


Number of farmers having Per cent of all farmers having 

tractor tools tractor tools 



Pre- 
viously 
owned, 
now used 
with 
tractor 

Pur- 
chased 
for use 
with 
tractor 

1 

Total 

owned 

Bor- 
rowed, 
rented, 
or _ 

used in 
coopera- 
tion 

Total 

using 

Owned 

Bor- 
rowed, 
rented, 
or ^ 

used in 
coopera- 
tion 

Total 

using 

Drawbar tools: 









'ft-actor plow 

0 

207 

207 

4 

211 

94 

2 

96 

Spring-tooth harrow. . . 

162 

24 

186 

0 

186 

85 

0 

8S 

Tractor disk 

20 

132 

IS2 

6 

158 

69 

3 

72 

Tractor mower 

0 

I 

I 

0 

I 

0.5 

0 

0*5 

Cultipacker 

I 

4 

5 

0 

5 


0 

2 

Tractor drill 

0 

1 

I 

0 

I 

0.5 

0 

0.5 

Belt tools: 








Wood saw 

ss 

38 

93 

37 

130 

42 

17 

59 

Ensilage cutter 

28 

57 

8S 

24 

109 

39 

IT 

SO 

Thresher 

9 

33 

42 

22 

64 

19 

10 

29 

Feed grinder 

19 

21 

40 

3 

43 

iS 

I 

20 

Hay press . . . ■ 

2 

2 

4 

2 

6 

2 

T 

3 

Corn husker 

5 

7 

12 

0 

12 

5 

0 

5 

Sawmill 

I 

0 

I 

0 

1 

O.S 

0 

0.5 

Stone crusher 

I 

0 

I 

0 

I 

0.5 

0 

O.S 

Miscellaneous: 








Tanks, drums, and cans 

78 

142 

220 

9 

220 

100 

0 

100 

Machine tools 

I 

26 

27 

0 ; 

27 

T2 

0 

12 

Service wagon 

6 

7 

13 

0 i 

1 

13 

! ^ 

0 

6 


Most of the spring-tooth harrows were horse harrows to which one or 
more sections had been added. In a few cases, horse disks were used with 
tractors, but they are not heavy enough to stand tractor usage satis- 
factorily. Even with heavy tractor tools built especially for use with 
tractors, the average estimate of these owners indicated that depreciation 
was about 25 per cent faster on tractor tools than on horse tools used 
with horses. About two-fifths of all tractor owners owned buzz saws 
and ensilage cutters, and about one-fifth owned threshers and feed grinders. 
In addition to the machines owned, a considerable number of tractor 
owners borrow or rent the larger belt machines, such as threshers and 
silo-filling outfits, or cooperate with a neighbor who owns such machines 
but no tractor. Cooperative ownership of threshers and silo-filling 
outfits by groups of neighboring farmers seems to be increasing in regions 
where such work is important, and is apparently giving good satisfaction. 
Usually one or more members of the cooperating group own tractors which 
are rented at a reasonable rate to cooperators not owning them. 
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The average investment in tractor equipment was slightly more than 
S^oo a farm for all farms included in table 30. This includes only equip- 
ment actually owned and used chiefly with tractors. In the few cases 
in which threshers or other belt tools were owned but were used with 
other engines instead of with the tractor, the value of such tools has not 
been included as investment in tractor equipment. In addition to the 
tractor tools ^ven and included in this investment, ordinary farm tools, 
such as manure spreaders, mowers, hay loaders, binders, and drills, were 
used with tractors to a small extent on some farms (table 24, page 90). 

The kinds of tractor equipment that it will pay to purchase on any 
farm depend on the size of farm, the type of farming, the capital available, 
and other factors. In the general fanning region »of Cayuga County, 
every tractor owner had a tractor plow, while in the fruit region only 
80 per cent of the tractor owners had tractor plows (tables 31 and ^2). 
In the latter region, plowing is less important and a large ]:>roportion of 
it is done with horses. For spring-tooth harrows and disks, these propor- 
tions were nearly reversed in these two regions. In the fi*uit region, the 


TABLE 31. Tractor Equipment on 46 Farms in Cayuga County, a General 

Farming Region 



Number of farmers having 1 

tractor tools 

Per cent 0/ all 
farmers having 
tractor tools ^ 

Avt'rage 

cost 

p(T 

tractor, 

all 

farms 

Pre- 

viously 

owned, 

now 

used 

with 

tractor 

Pur- 

j chased ' 
for use 
with 
tractor 

Total 

owned 

Bor- 
rowed, 
rented, 
or _ 

used in 
coopera- 
tion 

Total ' 
using 

1 

Owned 

Ihn- 

rowed, 

rented, 

or 

used in 
coopera- 
tion 

'rptal 

using 

1 

Drawbar tools; 

Tractor plow 

Spring-tooth har- 
row 

Tractor disk 

Cultipacker 

33 

12 

I 

46 

6 

26 

I 

46 

39 

38 

2 

0 

0 

0 

0 

46 

39 
38 , 
2 

100 

85 

83 

4 

0 

0 

0 

0 

100 

85 

83 

4 

39 17 
90.93 
3 70 

Total drawbar 
tools 

$ 297 - 18 



Belt tools: 

Wood saw 

14 

8 

3 

8 

4 

I 

2 

5 

9 

12 

4 

I 

16 

13 

12 

20 

8 

2 

13 

8 

II 

1 

2 

0 

29 

21 

23 

21 

10 

2 

35 

28 

26 

43 

17 

4 

28 

17 

24 

2 

4 

0 

63 

46 

50 

4 

$ 6.67 
34 • 79 
92.78 
22 . 08 
20 IS 
15-44 

Ensilage cutter. . . 
Thresher 

Feed grinder 

Corn husker .... 
Hay press 

Total belt tools 

$\ 9 i 88 

Miscellaneous; 
Tanks, drums, etc. 

Machine tools 

Service wagon 

Total miscellan- 
eous 

3 * 

1 

2 

43 

8 

2 

46 

9 

4 

0 

0 

0 

46 

9 

4 

100 

' 20 

9 

0 

0 

0 

100 

20 

9 

1 1 8 . 36 
3 - IS 

1 . 72 

I23 • 23 

Total equipment 





i - 




$ Sl ' 2 . S 9 

1 
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TABLE 32. Tractor Equipment on 41 Farms in Monroe -and Orleans 
Counties, a Fruit Region 



Number of farmers having 
tractor tools 

Per cent of pll 
farmers having 
tractor tools 

Average 

cost 

per 

tractor, 

all 

farms 

Pre- 

viously 

owned, 

now 

used 

with 

tractor 

Pur- 
chased 
for use 
with 
tractor 

j 

Total 

owned 

Bor- 

rowed, 

rented, 

or 

used in 
coopera- 
tion 

Total 

using 

Owned 

Bor- 

rowed, 

rented, 

or 

used in 
coopera- 
tion 

Total 

using 

Drawbar tools: 










Tractor plow 


33 

33 

2 

35 

80 

5 

85 

$93 ■ 54 

Spring-tooth har- 










row 

31 

8 

39 

0 

39 

95 

0 

95 

39.41 

Tractor disk 

3 

34 

37 

2 

39 

90 

5 

95 

82.09 

Cultipacker 

0 

2 

2 

0 

2 

5 

0 

5 

S.07 

Orchard harrow . . 

I , 

I 

2 

0 

2 

5 

0 

5 

2.44 

Total drawbar 









— — . 

tools. . 









$ 222.55 










Belt tools: 










W#od saw 

16 

6 

22 

II 

33 

54 

27 

80 

$xi.34 

Ensilage cutter. . . 

5 

7 

12 

2 

14 

29 

5 

34 

31.2s 

Thresher 

0 

I 

I 

0 

I 

2 

0 

2 

5.-19 

Feed grinder 

4 

8 

12 

0 

12 

29 

0 

29 

10.21 

Total belt tools 









S58 . 29 

Miscellaneous: 










Tanks, drums, etc. 

2 

39 

41 

0 

41 

100 

0 

TOO 

$ 27 . i 6 

Machine tools 

0 

9 

9 

0 

9 

22 

0 

22 

T . hi 

Service wagon 

3 

I 

4 

0 

4 

10 

0 

xo 2 

2 S'"’ 

Total miscel- 










laneous 









$25 . 87 

Total equipment , . 
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most important tractor work is orchard cultivation and practically every 
farmer used both a spring-tooth harrow and a disk in this work. A larger 
proportion of the farmers in the general farming region own threshers, 
silo-filling outfits, and other belt-power machines which are used with 
tractors. The average total investment per farm in all tractor equipment 
in the general farming region was much larger than in the fruit region, 
due principally to the greater average investment in belt-power machines. 
From 15 to 20 per cent of the total investment in tractor equipment 
per farm was for tools previously owned but now used chiefly with the 
tractor. 

The average costs for each of the various items of tractor equipment 
purchased for use with tractors are given in table 33. The average costs 
here given include some machines purchased second-hand and some 
purchased at lower price levels than those prevailing in 1920. The actual 
cost of new machines would therefore be somewhat greater in most cases. 

A partial offset to the extra investment in tractors and tractor cqui]i- 
ment is furnished by the amounts realized by the sale of equipment not 
needed after the purchase of a tractor and the decreased outlay for belt 
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work. About one-fourth of these tractor owners sold one or more items 
of farm equipment no longer needed after the purchase of a tractor. The 
tools sold were chiefly horse-drawn plows 5 nd disk harrows, and gasoline 
engines formerly used for belt power. The average receipts per farm for 
airfarms from this source amounted to $23.88. In the general farming 


TABLE 33. Average Cost of Tractor Equipment 



Number 
of tools 

Average 

size 

Average 

cost 

Drawbar tools: 

207 

2.2-13.5" 

$152.72 


24 

132 

I 

n 9.4' 

7 - 9 ' 

8' 

58-79 

118.25 



130.00 

^ 5-75 

215.00 

32.45 

T9 8. 04 

451 . 00 

54-95 

697.50 

147.14 

22 . 85 

14.46 
26 . 00 


4 



I 


Belt tools: 

tynnfl saw 

38 

57 

33 

20 


Ensilage cutter 

14.8" 

Tbrf«^Vif‘r 

Feed grinder *. . . 


Hay press 

2 


noffl sbrf^ddor 

7 


Miscellaneous: 

TartVs drum.'; pans p.tc 

142 

26 


Machine tools 


Service wagon 

7 






region the average cash outlay for belt work decreased $59.30 per farm, 
and in the fruit region $22.04 por farm (tables 34 and 35). This decreased 
outlay was estimated on the basis of 1919 costs for threshing, silo filling, 
and other belt work. It is not clear gain, as the extra equipment involved 
interest, repairs, and upkeep costs and the cost for use of tractor. More 
farm labor is necessary for doing one’s own belt work, as from two do four 
men are usually furnished when this work is hired; but the work can 
usually be arranged at a more convenient time, and by cooperating with 
neighbors less labor need be hired. 

EFFECTS OP USE OF TRACTORS ON FARM ORGANIZATION 

Of the 87 farmers in the general farming and fruit regions who were 
visited, 17, or about 20 per cent, increased the size of their farms after 
purchasing tractors; 4 or 5 per cent decreased the size of their farms; 
and the remainder made no change in their farm area. The average 
increase in size of farms was 16.8 acres per farm for all fanns, or 13.1 
acres of crops, in the general farming region (table 34); and it. 9 acres 
per farm, or 7.2 acres of crops, in the ftu.it region (table 35). In the general 
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farming region the average number of productive man-work units^ per 
farm was increased 8.4 per cent and the number of productive horse- 
work units 9.7 per cent. Of the farms in various parts of the State for 
which information was obtained by questionnaires, about 14 per cent 
increased the size of their farms after purchasing tractors, i per cent 
decreased the size of their farms, and the remainder made no changes in 
total farm area. The average increase in total area for all farms reporting 
was 7.4 acres per farm. About two-thirds of these farms increased the 
area of crops, the average increase for all farms being 13. i acres. Since 
the average increase in crop area is greater than the average increase in 
total area, it is -evident that the use of a tractor enabled the owners to 
use for crop production some land that had hitherto been devoted to 
pasture or other purposes. 


m RELATION OF USE OF TRACTOR TO MAN AND HORSE LABOR 

In spite of the increased area of crops grown, an average of 1.6 less 
horses per farm were kept in the general farming region and 1.8 less horses 
per farm in the fruit region (tables 34 and 35). The amount of grain and 
hay fed to horses also was reduced. An average of from 552 to 762 less 


TABLE 34. Relation of Tractor Use to Man and Horse Labor and Other 
Factors on 46 Farms in Cayuga County, a Gener^al Farming Region 


Total acres per farm 

Total acres of land in crops per farm 

Horses per farm 

Grain fed to horses per farm per year (pounds) 

Grain fed per horse per year (pounds) 

Hay fed* to horses per farm per year (pounds) 

Hay fed per horse per year (pounds) 

Average value of horses 

Average weight of horses (pounds) 

Estimated total useful life of horses (years) 

Average months of hired labor per farm per year . . 
Average months of unpaid labor per farm per year. 
Average months of all labor except operator per 

farm per year 

Average number of men employed per farm per year 

Crop acres per man 

Crop acres per horse 

Average size of crop fields 

Cost of belt work hired per farm per year 

Average depth plowed (inches) 


Year 

before 

purchase 

of 

tractor 

In 1919 
after 
purchase 
of 

tractor 

Gain or 
saving, 
or loss 

199 - 7 ' 

216.5 

16.8 

140.8 

153.9 

13. 1 

6.1 

4.5 

1.6 

20,245 

11,506 

8,739 

3.319 

2,557 

762 

45.104 

31.978 

13,126 

7.394 

7,106 

288 

$174.50 

I165.70' 


1.245 

1,228 ' 


II . 9 

14.2 


13.4 

9.9 

?.5 

3.4 

4.3 

— 0,9 

16.8 

14.2 

2.6 

2.4 

2.2 

0.2 

58.7 

70.0 

II . 3 

23.1 

34.2 

il.i 


13.3 


$134.50 

5?75-2o 

$ 59-3 

6.7 

7-5 



2 A productive work unit is the average amount of productive work accomplished in a lo-hour day. 
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TABLE 35. RelAcTion of Tractor Use to Man and Horse Labor and Othee 
Factors on 41 Farms in Monroe and Orleans Counties, a Fruit Region 


Total acres per farm 

Total acres of land in crops per farm 

Horses per farm 

Grain fed to horses per farm per year (pounds) . . . . 

Grain fed per horse per year (pounds) 

Hay fed to horses per farm per year (pounds) 

Ha}^ fed per horse per year (pounds) 

Average value of horses 

Average weight of horses (pounds) 

Estimated total useful life of horses (years) 

Average months of hired labor per farm per year. . . 
Average months of unpaid labor per farm per year 
Average months of all labor except operator per 

farm per year 

Average number of men employed per farm per year 

Crop acres per man 

Crop acres per horse 

Average size of crop fields 

Cost of belt work hired per farm per year 

Average depth plowed (inches) 


Year 

before 

purchase 

of 

tractor 

In 1919 
after 
purchase 
of 

tractor 

Gain or 
saving 

135-8 

147.7 

II. 9 

I12.2 

I19.4 

7.2 

6.4 

4.6 

1.8 

19,947 

11,797 

8,150 

3,117 

2,565 

552 

41,817 

29,342 

12,47 


6,379 

155 

$221,00 

1 $215.00 


1,316 

1,304 


12.4 

14.6 

2.2 

19.6 

17.5 

2.1 

2.9 

2.9 

** 

22.5 

20.4 

2.1 

2.9 

2.7 

0.2 

3S.7 

44.2 

5-5 

17.5 

26.0 


n .9 

12,2 


$80 . 02 

$ 57 - 98 

$22.04 

6.2 

6.8 



pounds of grain were fed per horse when tractors were used on these 
farms, due largely, the farmers said, to the fact that the tractor did a large 
part of the heaviest work, plowing and fitting. While this saving in 
grain per horse was largely due to the use of a tractor, it is probable 
that high prices of grain in 1919 bad some effect in encouraging economy 
of horse feed. Practically the same amount of hay was fed per hor.se, 
the saving of hay being due to the smaller number of horses kept. A 
few farmers saved some hay by pasturing horses more when the tractor 
was used. The horses kept averaged slightly lighter in weight and were 
somewhat cheaper anunals. While some farmers kept as good horses as 
before, others reported that with a tractor to take the heaviest burden 
of work, they were able to get along with older, cheaper horses which 
could stand hard work for a short period. Most farmers believed that 
the useful life of horses would be somewhat increased by the use of a 
tractor, the estimated average increase being about two years. 

After the purchase of a tractor, about 25 per cent less labor was hired 
on the fams in the general farming region and about 10 per -cent less 
m the fruit region (tables 34 and 35). Transient labor for picking fruit 
is not included in the figures given, as the amount of such labor would 
not be affected by the use of a tractor. The decrease in labor hired in 
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the general farming region was partly offset by an increase of nearly one 
month per faim of unpaid labor by members of the farmer’s family. The 
crop areas per man and per Jiorse were also increased in both regions. 
The smaller number of acres of crops per man and per horse in the fruit 
region is due to the more intensive crops grown. Owing to the unusual 
conditions brought about by the war, it is impossible to determine just 
how many of these changes are due to the use of tractors. The average 
'crop acres per man on all farms were increased during the war. High 
prices and shortage of labor caused other changes. 

Perhaps the best measure of the amount of man and horse labor saved 
by the use of a* tractor was obtained by asking the farmers to give the 
number of horses an4 the months of labor needed on their present farms 
both with and without a tractor. This avoids the variation caused by 
changes in the size of farms and in labor conditions since the tractor was 
purSiased. The answers to these questions are shown in table 36. 
Although these savings are somewhat greater than the actual savings 


TABLE 36. Relation of Use of Tractor to Man and Horse Labor, 220 Farms 



In 

addition 

to 

tractor 

Without 

tractor 

Saving 
by use of 
tractor 

Estimated number of horses needed per farm on 
present farms 

3-9 

6.3 

2.4 

Estimated months of hired labor needed per farm 
on present farms 

13.2 

1 

17-3 

4-1 


made as .shown in tables 34 and 35, it should be remembered that the 
actual savings indicated in those tables have been made in addition to 
raising more crops per farm. With corrections for the amount of labor 
necessary to take care of the increased crop, the results check closely with 
those in tables 34 and 35. 

The statement was made by some of the tractor owners visited that 
the saving in horse feed effected by the tractor was enough to pay for 
the fuel and oil used. If the grain feed is counted to be worth $2.50 a 
hundred pounds, and hay $20 a ton, the feed saved annually amounted 
to $349.73 per farm in Cayuga County and $328.50 per farm in the fruit 
region, while the average cost of fuel and oil per tractor for the year was 
$174.96. Grain and hay have dropped in price, while fuel and oil prices 
have increased since 1919. With grain at $1.50 a hundred ]:)Ounds and 
hay at $15 a ton, the feed saved annually would amount to about $230 
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per faiTQ in Oa^niga County and about $216 in the fruit region. At 
January, 1921, prices, the cost of fuel and oil would be about $230 par 
tractor. In 1919, on the farms studied, th^ costs of fuel and oil amounted 
to slightly more than one-fourth of the total cost of tractor operation. 

In the fruit region many farms do not raise enough grain and hay for 
horse feed if horses alone are depended on for power. Since there is a 
considerable difference between the buying and selling prices of feed, 
the fact that some horse feed would have to be purchased gives the tractor 
a greater advantage here than in regions like Ca3ruga County, where all 
the horse feed is raised. 


DISTRIBUTION OF HORSE LABOR AND DISPLACEMENT OF HORSES 

r 


The number of horses that a tractor will displace on any farm depends 
on whether or not the tractor is able to displace horses at the time of 
greatest pressure of horse work. It has been previously shown (tables 
24 and 25, pages 90 and 92) that, on the farms studied, tractors were 
used generally for the heavy operations, in which they could do the work 
of a considerable number of horses, but were used little for the light, 
rapid operations, in which a team could do about as much work in a 
day as a tractor. If the number of horses kept on a farm is determined by 
the number necessary to do the repuired amount of spring plowing and 
fitting, the greatest pressure of which usually comes in May, a tractor 
that will do a large part of this work efficiently should be able to disjdace 
some horses. These conditions exist on many com-belt farms, and on 
some blew York farms on which considerable areas of crops other than 
hay are grown. On many New York farms the number of horses koi)t 
IS determined by the number necessary to do the work of haying, culti- 
vating, and harvesting, the greatest pressure of which comes in July. 
On such farms, fewer, if any, horses can be displaced. If the same 
number of horses must be kept whether a tractor is used or not, the 
pnncipal effect of the use of a tractor would be to decrease the amount of 
work done per horse annually. It is questionable economy to u.se a 
tractor for field work when the horses are standing idle, unless the savin" 
in time is very important. The principal function of the tractor in 
field work on New York farms is to aid the horses in times of greatest 

■nrAccu-ro, ^ 


In figure 18 is shown the distribution of horse labor on a western New 

fn r u“ purchase of a tractor. The data for this . 

and the following charts on horse-labor distribution are taken from com- 

“ cooperation with the^ 

Department of Agncultural Economics and Farm Management of the 
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Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 


Pig. 18. DISTRIBUTION OF HORSE LABOR ON A WESTERN NEW YORK FARM IN I918, 
• ^ BEFORE THE PURCHASE OF A TRACTOR 

Farm area 220 acres; total crop area 167.3 acres: 57.3 acres hay, '33.4 acres 
wheat, 25.8 acres com for silage, 21. i acres oats, 15.6 acres barley, 3.4 acres potatoes, 
'1. 4 acres beans, 9.3 acres apples. An average of 7 work horses and 32 cows were kept. 
The average number of hours worked per horse per working day was 3.9 
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New York State College of Agriculture, and the Office of Farm Manage- 
ment of the United States Department of Agriculture. The farm is 
large, the land is nearly level, and the fields are mostly of good size. The 
month of greatest pressure of horse labor in 1918 was May, with plowing, 
fitting-, and planting com the most important work. The other crops 
demanding work at this time were potatoes and apples. The month 
of next greatest pressure of horse work was September, with fitting and 
planting wheat the most important work. At the end of the month, 
cutting com and filling the silo demanded horse labor. The other months 
of some pressure for horse labor were June, July, and August. In June, 
haying (alfalfa) and cultivating were the most important operations; 
in July, cultivating, haying (timothy and clover), and cutting wheat; 
and in August, drawing wheat, harvesting oats and barley, and plowing 
for wheat. 

It appears that under conditions existing on this faim an efficient tractor 
should be able to displace some horses. The most important fann o])cra- 
tions in two of the months of greatest pressure of horse work were plowing 
and fitting, operations in which the farm tractor can displace the grcatc.st 
number of horses and at the same time save man labor. The farm is 
large enough to keep a tractor busy most of the season at profitalile work, 
there is a considerable amount of belt work, the topography is nearly 
level, the land is reasonably free from stones and well draiitcd, and the 
fields are large. Late in the spring of 1919 a two-plow tractor ’was ])tir- 
chased by this farmer and has been used since that time. The distiibution 
of horse labor on this farm for the j’-ear 1920 is shown in figure 19. The 
use of the tractor reduced the horse labor in the months of former greatest 
pressure. May, September, and June. July is now the month of urcatest 
pressure of horse work, and it is the amount of work to be done^’at this 
time that determines the number of horses to be kept. The chief opera- 
tions using horses in July are haying, cultivating, and harvesting wheat 

Srses'°''^ successful in displacing 

Partly because of the fact that the tractor was not purchased until 
late in the spnng, and partly because of the unfavorable season the same 

The totaf h T “ '918, namely, seven 

The total hours of horse labor on crops were reduced about 2000 hours' 

this decease o, horse l^deae^Jth^a^iL);) Sl% and oSS 

was reduced considerably. In 1920 the average number Mb f''! 
was reduced to 4.2?. Four horses wpris u ® ™™t.er of horses kcpt> 
4 5 J^our norses weie kept throughout the year and 
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an extra horse was hired in haying and potato digging. The average 
number of hours worked per horse per working day was 4.2. Although 
the farm area has not been changed and the crop area has been actually 
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-FiG 19 . DISTRIBUTION OF HORSE LABOR ON A WESTERN NEW YORK FARM IN 1 920, 
AFTER THE PURCHASE OF A TRACTOR 

Farm area 220 acres; total crop area 130.3 acres: 42.6 acres hay, 28.3 acres wheat, 
28 acres com for silage, 15,9 acres oats, 8 acres cabbage, 7.5 acres potatoes. An average 
4.25 work horses and 41.6 cows were kept. The average nnmber of hours worked 
per horse per working day was 4.2 


reduced, this farmer has increased the area of intensive crops and so has 
increased the total amount of drawbar work on crops. In spite of tliis 
increase in drawbar work, fewer horses are kept. This fanner considers 
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that the tractor displaces two or three horses and also saves man labor. 
The distribution of tractor work in 1920 on this farm is shown in figure 20. 
The months of greatest pressure of tractor work were August, May, and 
September. These are the months in which the horse work was formerly 
high and in which the tractor has been able to displace horses. 



Fig. 20. DISTRIBUTION OF TRACTOR WORK IN I920 ON THE WESTERN NEW YORK FARM 
represented in figures 18 AND I9 

Total tractor work for the year, 641 hours 


The ^stribution of horse labor on a central New York farm in 1016 
before the pmchase of a tractor is shown in figure 21. The farm" area was 
162 acres. The land in most of the cultivated fields is gently rolling 
the steepest slopes being kept in alfalfa. The month of greatest pressure - 

of horse work on this (arm i„ .5.6 was Angnst, (ollowel by 
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Fig. 21 . DISTRIBUTION OF HORSE LABOR ON A CENTRAL NEW YORK FARM IN I916, 
BEFORE THE PURCHASE OF A TRACTOR 

Farm area 162 acres; total crop area, 134.4 acres: 37.1 acres alfalfa, 31 acres hay, 
22.5 acres com, 18.3 acres wheat, 12.7 acres barley, 9.8 acres buckwheat, 3 acres oats. 
An average of 8.7 work horses and 32 cows were kept. The average number of hours 
worked per horse per working day was 2.9 
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Jtine, and September, in order. The most important horse operations 
in August were plowing and fitting for wheat, harvesting the second cutting 
of alfalfa, and ham^esting and threshing barley and oats. In July the 
chief operations were hawng, cultivating, putting in buckwheat, and 
cutting wheat. The principal work in May was plowing and fitting for 
and planting barley and com, and plowing for buckwheat. The soil on 
this farm is so hea\w that fall pfowing does not give satisfactory results, 
and therefore this work cannot be shifted to the fall months when farm 
work is less pressing. In June the chief operations were fitting grotmd 
for and planting com, plowing for buckwheat, and cutting alfalfa. In 
September, putting in wheat and har\^esting the third cutting of alfalfa 
required the most horse work. In every month except July an important 
part of the work was made up of plowing and fitting, work in which an 
efficient tractor can displace a number of horses. 

In 1917 this farmer purchased a tractor. In the spring of 1918 he 
purchased the 54-acre farm adjoining, increasing his farm area to 216 
acres. In spite of the increase in farm area of 54 acres and in crop area 
of about 22 acres, the average number of horses kept in 1918 was 5.6, 
a decrease of 3.1. Apparently the farm was somewhat overstocked with 
horses before the tractor was purchased, and understocked in 1918. In 
1919, with the farm of the same size as in 1918, six horses were kept. The 
total number of hours of horse work per year decreased from 7480 in 1916 
to 5538 in 1918 and 5968 in 1919. The average number of hours worked 
per' horse per working day increased from 2.9 in 1916 to 3.3 in 1918 and 
in 1919. August remained the month of greatest pressure of horse work 
(fig.. 22), but in spite of the larger farm, the hours of horse work for this 
month were reduced from 1254 in 1916 to 1032 in 1918. Most of the 
plowing and the fitting for wheat formerly done by horses is now done by 
the tractor. The work done by horses in August consists of haying, 
harvesting, and threshing. Some lime was hauled from the car and 
some manure was spread, but this work was not fixed as to time and 
could have been done as well in some other month when work was 
less urgent. The horse labor was fairly evenly distributed through 
the other summer months. Both tractor and horses were employed 
efficiently. • 

The distribution of tractor labor by months on this farm is shown in 
, figure 23. The months of greatest pressure of tractor work are those in 
which the horse work was formerly high and the tractor has been able 
to displace horses. The high month for tractor work in 1918 was May, 
with 1 13 hours, followed in order by April, August, September, and. 
October. On this farm the tractor has been successful in displacing horses 
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in the busy months of May, April, August, and September. In July, a 
busy month for horses, the tractor was used only for improvement work 
on the farm. The principal kiijds of tractor work are plowing, fitting, 
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Fig. 22 . DISTRIBUTION OF HORSE LABOR ON A CENTRAL NEW YORK FARM IN I918, 
AFTER THE PURCHASE OF A TRACTOR 

Farm area 216 acres; •total crop area 156.7 acres: 23.3 acres alfalfa, 19.6 acres hay, 
21.3 acres com for silage, 32.7 acres wheat, 47.4 acres barley, 6 acres oats, 3.8 acres 
com for grain, 2.6 acres beans'. An average of 5.6 horses were kept; in 1919, on the same 
farm, 6 horses were kept. Not only was the area of crops increased since 1916, but 
the amount of drawbar work on crops was increased about one-fourth. The average, 
number of hours worked per horse per working day was 3.3 

threshing, and filling the* silo. The tractor is not used for binding grain 
^ com on this fgum. This is probably due partly to the fact that the 
tractor is of the heavy, slow type, and partly to the fact that many of. 
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the fields are .rather small. With larger fields, a lighter, faster tractor, 
and a large acreage of small grain, it is possible that a tractor binder would 
prove economical on this farm by reducing the amount of horse labor 
at the busiest season. 
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Fig. 23. DISTRIBUTION OF TRACTOR WORK IN I918 ON THE CENTRAL NEW YORK FARM 
REPRESENTED IN FIGURES 21 AND 22 

Total tractor work for the year, 480 hours 


The distribution of horse labor on an eastern New York farm in 1919 
is shown in figure 24. A tractor was purchased in the spring of 1919 and 
was used for a total of only 20 hours during the year, due largely to its 
unsatisfactory operation. The horse-labor distribution was therefore 
not changed by the use of a tractor. A more satisfactory tractor 
would have been used more, but a study of the farm and the horse- 
labor distribution indicates that the use of a tractor would be of 
doubtful economy on this farm. The month of greatest pressure of 
farm work was July, followed by June, May, April, August, and January. 
The chief operations for which horses were used in July and June were 
haying and cultivating. In May the principal horse operations were 
plowing and fitting for com, and plowing the orchard. The number of 
horses kept was determined by the requirements for June and July, and 
it would have been doubtful economy to keep a tractor to ease the horse 
labor at other seasons of the year. The average hours worked per horse 
per working day in 1919 were 2.9. Since the number of horses couldr 
not be reduced, the greater use of the tractor for field work would have 
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resulted in a further decrease in the efficienc}^ of horses. ' The acreage to 
be plowed and fitted was small, the fields were small and irregular, aiid 
there was little belt work to he done. Under these conditions it is doubtful 
whether the use of a tractor would have resulted in any appreciable saving 
of man or horse labor. This farm is typical of many in New York State. 
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Pig. 24. DISTRIBUTION OF HORSE LABOR ON AN EASTERN NEW YORK FARM IN I919, 
AFTER THE PURCHASE OF A TRACTOR 

Farm area 198.3 acres; total crop area 81. i acres: 38.5 acres hay, 8.8 acres alfalfa, 
7 acres wheat, 6 acres com for silage, 5 acres com for grain, 4.5 acres oats, i acre potatoes, 
16.3 acres young orchard (part of it intercropped). An average of 4.4 horses and 36 
cows were kept. The average number of hours worked per horse per working 
day was 2.9 

Of the total of 3892 hours of horse labor on this farm in 1919, 1058 were for milk 
hauling. The acreage to be plowed is small and the fields are small and irregular. 
If the roads were good, a tmck would apparently be more useful than a tractor 


In figure 25 is shown the approximate distribution of the drawbar work 
on the crops grown in 1919 on the Cayuga County farms visited. The 
drawbar requirements of these crops are measured in horse hours, the 
amount and distribution of this work for each crop being computed from 
the average results of complete cost accounts on New York farms for the 
years 1914 to 1917. Since all of these farmers used tractors in 1919, a 
considerable proportion of the drawbar work required was done by 
tractors. ' The high month in horse labor requirement is July, with August, 
May, and September following in order. The most important kinds of 
work in July are haying, plowing and fitting for buckwheat, harvesting 
wheat, and cultivating com. An efficient tractor would be able to displace 
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horse labor in* plowing and fitting for buckwheat, and possibly in cutting 
•wheat. The displacement of horses in plowing for buckwheat is probably 
more important than it appears, because Mie ground is frequently dry and 
hard, and the weather hot, at the time when this work is done. Under 
such conditions, a tractor has a greater advantage. In the other months 
of pressure of horse work, plowing and fitting for winter wheat, oats, 
barley, and com are the most important operations. In this work a 
tractor could replace horses to a greater extent than in July. The same 
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conditions of dry soil and hot weather frequently prevail when plowing and 
fitting for buckwheat, and for this work a tractor would be particularly 
useful. While the acreage in hay on these farms is large and the require- 
ments of horse labor in July probably still determine the number of horses 
kept on most farms, there are about 90 acres per farm to be plowed and 
fitted each j^ear, and conditions are therefore more favorable to the 
displacement of horses by tractors than in most other parts of New York. 

RELATION OF SIZE OF TRACTOR TO SIZE OF FARM AND OTHER FACTORS 

The cost, when new, of three-plow tractors is usually greater than that 
of two-plow machines (table 8, page 66). This results in higher interest 











An Econom*^c Study of Farm Tractors in New York ir; 


and depreciation costs. Repairs, fuel, lubricants, and most other costs 
of operation, are also greater for the larger tractors. The three-plow, 
tractors on the farms studied averaged 543 hours of work each in 1919, 
as compared with an average of 395 hours for all of the two-plow tractors 
(table 37). This increase of almost 150 hours in the hours worked by 
the three-plow tractors would naturally, result in a lower cost per hour 


TABLE 37. Relation of Size of Tractor to Cost of Operation 


• 

1 

Two-plow tractors 

Three-plow 

tractors 

All 

350 or more hours 
work in 1919 

Quantity 

Value 

Quantity j 

Value 

Quantity 

Value 


70 

395 

8.7-17*1 


34 

568 

8.9-17*3 


15 

543 

10.8-21.3 


Hours worked per tractor in 1919 

Avera^ rated horsepower 

Cost per hour of tractor work: 

50.448 

0.099 

0 095 
0.096 
0.092 
0.013 
0.007 
0,001 
0.001 

50.347 

0.072 

0.072 

0.089 

0.086 

0.009 

0.003 

0.001 

0.000 

5 o . 409 
0.129 
0.091 
0.078 
0.080 
0.007 
0.004 
0.000 
0.001 









Farni labor on tractors (hours) 

Lubrication 

0.19 

0.17 

o.is 

Use of buildings. 




Automobile use 




Insurance 




Horse labor 





Total costs other than fuel and 
operator 





50.852 


50.679 


5 o . 799 





Kerosene (gallons) 

Gasoline (galloias) 

Total fuel (gallons) 

1.28 

0 41 

50.197 

0.103 

1. 31 
0.39 

5 o. 202 
0.099 

1.89 

0.30 

50.309 

0.076 

1.69 

50.300 

1.70 

5o 301 

2. 19 

5 o 385 

Total cost of tractor without operator . 


5 i.IS 2 


50.980 


1 51.184 


for them, and would therefore decrease the apparent difference in cost 
between the two sizes of tractors. The effect of the increased number 
of hours worked by the three-plow tractors is shown in the lower cost 
of depreciation, interest, and work on tractor per hour of tractor work. 
As would be expected, the fuel consumption and cost were considerably 
larger for the three-plow tractors. In order to compare the average costs 
per hour for two- and three-plow tractors working an approximately 
equal number of hours, the average costs of two-plow machines working 
more than 350 hours in the year 1919 are also given in table 37. These 
results show an increased cost of about 20 cents an hour for three-plow 
tractors, with 1919 prices. 

The average increase in size of farm and in crop area, by farmers who 
purchased two-plow tractors, was less than for those who purchased three- 
-,plow tractors (table 38). Considering their present farms, the owners 
of two-plow tractors estimated that their tractors displaced fewer 
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TABLE 38. Relation of Size of Tractor to Various Factors 


it8 



Two-plow tractors 

Three-plow tractors 


Year 

before 

purchase 

of 

tractor 

In 1919 
after 
purchase 
of 

tractor 

* 

Gain 

or 

saving 

Year 

before 

purchase 

of 

tractor 

In 1919 
after 
purchase 
of 

tractor 

Gain 

or 

saving 

Total acres per farm 

162.7 

' 171.8 

9.1 

194.4 

220.9 

26.5 

Total acres of land in crops per 





165.2 


farm 

117.4 

123. 1 

S .7 

144.0 

21 . 2 

Work animals per farm 

6. 1 

4 -S 

1.6 

6.9 

4.4 

2-5 

Months of labor other than oper- 




IS. 8 



ator 

16.4 

13-4 

3.0 

13. 1 

2.7 

Average annual cost of belt work 







per farm 

S104.40 

$60 . 70 

$43 . 70 

$137.60 

$50.70 

$86.90 


horses and less hired labor than was estimated by the owners of three- 
plow tractors (table 39). The average investment per horse displaced in 
tractor only (not including any tractor tools) was $385 for the two^low 
tractors and $468 for the three-plow tractors. 

TABLE 39. Relation of Size of Tractor to Number of Horses and Men 

Displaced 



Two-plow tractors 

Three-plow tractors 


In 

addition 

to 

tractor 

Without 

tractor 

Saving 
by use of 
tractor 

In 1 

addition 
to 

tractor 

! 

Without 

tractor 

Saving 
by use of 
tractor 

Estimated number of horses need- 
ed per farm on present farms 

4.2 

6 6 

2.4 

4.7 

m 

7 5 

2.8 

Estimated number of months of 
labor other than operator 
needed per farm on present 
farms 

16.2 

20.3 

4.1 

14.4 

18.9 

4.5 


The larger investment in tractor tools on farms using three-plow tractors 
was due partly to the increased cost of larger drawbar tools, but more 
to the fact that the larger tractors were used to a greater extent, for belt 
work. A partial offset to the increased investment in tractor equipment 
was the decreased outlay for hired belt work. In general, the larger 
tractors designed to pull three or more plows are more satisfactory sources 
of belt power for machines such as large ensilage blowers and threshers. 
While smaller tractors may be satisfactorily used on smaller-sized ensilage 
blowers and threshers for home work, where much custom work is to be 
done a larger tractor is usually preferable. On these farms only 6 per 
cent of all work done by two-plow tractors was custom threshing and silo 
filling, while this work constituted 26 per cent of all work done by three- 
plow tractors (table 40). 
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' TABLE 40. Relation of Size of Tractor to Work Done and Fuel Consumed 



Number of 
farms reporting 
each operation*^ 

Hours per farm 
annually 

Per cent of 
total hours of 
tractor work 

Gallons of 
fuel per lo-hour 
day 


Two- 

plow 

tractor 

Three- 

plow 

tractor 

Two- 

plow 

tractor 

Three- 

plow 

tractor 

Two- 

plow 

tractor 

Three- 

plow 

tractor 

Two- 

plow 

tractor 

Three- 

plow 

tractor 

Drawbar work, home: 









Plowing 

S 6 

15 

88.9 

117.7 

23 

22 

17.3 

23 -5 

Harrowing 

65 

10 

121.S 

78.5 

31 

14 

16.6 

18.6 

Disking .... 

57 

13 

81.3 

84.5 

21 

16 

17.7 

23.1 

Other home drawbar work 

23 

8 

16.6 

15 2 

4 

3 

12.7 

16,2 

Total home drawbar work 

69 

15 

308.3 

295.9 

78 

54 

16.9 

21 . 7 

Total custom drawbar work. 

22 

9 

14-3 

28.1 

4 

5 

17.4 ■ 

21 . 8 

Total drawbar work 

69 

' 15 

322.6 

324.0 

82 

60 

16.9 

21 . 7 

Belt work, home: 









Filling silo 

27 

8 

5.1 

10. 1 

I 

2 

17-6 

23.4 

Threshing 

14 

8 

4-7 

24.0 

I 

4 

17.6 

23.3 

Other home belt work . . . 

S 3 

10 

19.6 

23.7 

5 

4 

14.2 

18.6 

Total home belt work. . . 

56 

13 

29.4 

57.8 

7 

II 

15-3 

21.4 

Belt work, custom: 









Fillii^ silo 

II 

7 

5-6 

24.8 

1 

5 

23 . 5 

24.3 

Thresning.. 

12 

6 

18.0 

II3.I 

5 

21 

18.7 

23.5 

Other custom belt work. . 

16 

5 

19.4 

23.6 

5 

4 

15 . 5 

16.4 

Total custom belt work . . 

28 

II 

43-0 

161.5 

II 

30 

17-9 

22,6 

Total belt work 

56 

13 

72.4 

219.3 

18 

40 

16.8 

22.3 

Total home work 

Total custom work. .... 

70 

69 

70 

15 

13 

15 

337.7 

57-3 

395.0 

353-7 

189.6 

543-3 

8S 

15 

100 

6 s 

35 

100 



Total work . . ... 

16.9 

21.9 


The results given in table 41 show that on these farms about one-third 
more land w^s plowed per day, on the average, with the three-plow tractors. 
In harrowing and disking, the average acreages covered per day were 


TABLE 41. Relation of Size of Tractor to Efficiency 


Operation 

Size of 
tractor 

Acres 

per 

farm 

Per cent 
of total 
of each 
operation 
done by 
tractor 

Acres per 
lo-hour 
day with 
tractor 

Horse 
equiva- 
lent of 
tractor 

Gallons 
of fuel 
per acre 

Plowing * 

Two-plow .... 

39-2 

57 

4.4 

6.8 

3.9 

Plowing 

Three-plow. . . 

69.7 

72 

5.9 

9.1 

3-9 

Harrowing 

Two-plow .... 

271.4 

83 

22.3 

5.6 

0.7 

Harrowing 

Three-plow. 

185.5 

73 

23.6 

5.9 

0.8 

Disking. . . 

Two-plow .... 

138.4 

99 

17.0 

9.0 

I .0 

Disking 

Three-plow . . . 

133.7 

100 

IS . 8 

8.4 

1.5 


approximately equal. This is due partly to the fact that most of the 
three-plow tractors used on these farms were heavier, slower machines, 
and their advantage in greater width of tools was offset by the greater 
speed of the lighter tractors. Considering all kinds of drawbar work, 
_ the owners of two-plow tractors estimated that, on the average, a man 
^ would accomplish about twice as much work in a day with these tractors 
as with ordinary horse teams, while the owners of three-plow tractors 
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estimated that a man would do a little more than two-and-a-half times 
•as much work in a day with a tractor as with horses. This would indicate 
that on the average a three-plow tractojr may be expected to do about 
one-third more work per day than a two-plow tractor. The fuel con- 
sumption per acre and the cost per acre of the two sizes of tractors would 
probably be approximately equal. 

The effect of the purchase of farm tractors in increasing the average 
size of these farms has been mentioned previously (tables 34, 35, and 38). 
In this respect the tractor has been but continuing the economic changes 
begim when the first labor-saving machines came into use many years 
ago. The use of improved farm machines increases the’ efficiency of man 
labor and thus increases the amount of land that, can be worked by one 
farmer; but a farm business must be of sufficient size to permit the 
economical use of the machine in order to justify the investment. 
Many farms must continue to use old methods because the amount of 
work to be done by the machine is too small to warrant the necessary 
investment. 

It is impossible to say how' large a farm must be to justify investment 
in a tractor. Much depends on the type of farming, the farm layout, 
the topography of the farm, the soil type, the drainage, the number of 
horses that the tractor will displace, the financial condition of the farmer, 
and other factors. A comparison of the average size of tha faims using 
tractors and the average size of all farms in the respective regions as 
shown by the census of 1918, is given in table 42. In Cayuga County 
the farms using tractors were more than twice the average in total area 

TABLE 42. Relation of Size of Farms on Which Tractors are Used, to Aver- 
age Size of Farms in the Regions Studied 



Monroe County 

Cayuga County 

New York State 


Farms 
visited 
using 
tractors 
in 1919 

Average 

for 

region 
from 
census 
of 1918 

Farms 
visited 
using 
tractors 
in 1919 

Average 

for 

region 
from 
census 
of 1918 

133 farms 
using 
tractors 
reporting 
by ques- 
tionnaire 

Average 
for 
State 
from 
census 
of 191S 

Average size of farms (acres) .... 
Average area of land in crops 

147.7 

69.4 

216. S 

91.6 

201.6 

103 . 2 

(acres) 

III.O 

56.4 

153.9 

S6.8 

no. 4 

48.8 


and nearly three times the average in crop area. In Monroe County the 
farms using tractors were about twice as large as the average both in. 
total area and in crop area. Likewise, the average area of land in crops 
of 133 farms in all parts of the State sending in complete answers to- 
questionnaires, was more than twice the average area of land in crops 
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for all farms in the State. In Cayuga County the tractor owners estimated 
that on the average their tractors did only 50 per cent of the work which 
they could do in the available working season. In the fruit region, the 
corresponding figure was 62 per cent. In other words, after enlarging 
their farms as previously shown, and in addition to custom work, these 
operators believed that they could still do from 65 to 100 per cent more 
work with their tractors in the available working season. It would seem 
from this that some further increases in the size of farms on which 
tractors are used might be expected when the farm labor situation becomes 
normal. 

A disadvantage in the use of tractors in New York that was frequently 
mentioned is that by the use of a tractor one man can put in more crops 
than he can harvest Vith present methods. The ordinary farm tractor is 
not so efficient in the lighter, rapid operations of haying and harvesting 
as in plowing and fitting (table 26, page 93), One solution to the problem 
would be the use of larger tractor tools in harvest operations. On small 
to medium-sized farms, the extra investment necessary to do this would 
not often be justified. With widely diversified crops, as in most of New 
York, with correspondingly smaller areas of any single crop, and with 
small fields of irregular shape and uneven elevation, it is not yet clear 
how far the general use of large tractor tools in haying and harvest will 
go. The results given in table 43 do not indicate that tractors are being 
used to any greater extent in mowing, binding, hauling a manure spreader 


TABLE 43. Relation of Acres of Crops Per Farm to Proportion of Each Opera- 
tion Performed by Tractor 


Operation 

Total acres or loads per farm 
of each kind of work 

Per cent of total of each 
kind of work done by tractor 

Less 

than 

80 

acres 

80 

to 

119 

acres 

120 

to 

159 

acres 

160 

to 

239 

acres 

240 

acres 

or 

more 

Less 

than 

80 

acres 

80 

to 

119 

acres 

120 

to 

159 

acres 

160 

to 

239 

acres 

240 

acres 

or 

more 

Plowing (acres) 

39 9 

57.6 

69.1 

100.7 

155.9 

72 

71 

62 

71 

50 

Harrowing (acres) 

153.3 

201 . 1 

251 . 1 

311.1 

407.2 

89 

86 

85 

70 

51 

Disking (acres) 

48.2 

79 4 

no. 7 

121 .1 

367.4 

96 

97 

98 

99 

99 

Mowing (acres) 

22 8 

35 2 

50.4 

82.7 

123.9 

6 

3 

3 

0 

0 

Binding (acres) 

19.7 

42. 8 

52.0 

84.3 

113.9 

16 

12 

12 

4 

12 

Manure spreading (loads) 

123 

179 

176 

249 

286 

4 

8 

0 

2 

0 

Hay loading (acres) 

II . 7 

21 . 2 

33 7 

69 6 

113.9 

5 

13 

20 

2 

2 

Drilling (acres) 

25.0 

45.4 

56.7 

87. 4 

139.2 

I 

2 


0 

0 


or a hay loader, or drilling, on the larger farms than on the smaller. The 
larger areas of hay per farm are found usually in New York in regions 
not well, adapted to tractor operation — regions of rough topography 
and small, irregular fields. A good team of horses will usually pull as 
wide a mower as conditions permit, nearly as fast as will a tractor. On 
large farms in the more level part of the State, where large areas of small 
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grains are grown, the increased use of wide-cut tractor binders, and perhaps 
tractor drills, may be expected. 

The advantages of the large farms in tractor operation are numerous. 
As the average size of farm increased, the liours of tractor work annually 
increased (table 48). This means more efficient use of tractor and tools, 
and lower costs per hour of work. More horses per farm were displaced 
on the larger farms (table 44). The average months of hired labor per 
farm displaced by the use of a tractor also increased with the size of farms. 

TABLE 44. Relation of Size of Farm to Number of Horses and Men Displaced 
BY the Use of a Tractor, 208 Farms 


Acres of crops per farm in 1919 after 
purchase of a tractor 



Less 

than 

80 

80 

to 

119 

120 

to 

159 

160 

to 

239 

more 

Number of farms 

Average crop acres per farm in 1919 

55 

68 

47 

29 

9 

after purchase of tractor 

Average increase in crop acres per farm 

60.5 

97-9 

137.3 

192.8 

308.0 

after purchase of tractor 

Estimated average number of horses 
needed on present farm without 

4-1 

5-2 

14.2 

29.8 

23.9 

tractor 

Estimated average number of horses per 
farm needed on present farm in addi-| 

4-5 

5-7 

6.6 

8.3 

« 

II. I 

tion to tractor 

Estimated average number of horses per 

2.6 

3-4 

4.0 

5-9 

7.6 

farm displaced by use of tractor .... 
Average acres of crops per horse on 

1.9 

2.3 

2.6 

2.4 

3.5 

present farm without tractor 

Average acres of crops per horse on 

13-4 

17.2 

20.8 

23.2 

27.7 

present farm with tractor 

Estimated average number of months 
of hired labor per farm displaced by 

23 3 

28.8 

34-3 

32.7 

40.5 

use of tractor on present farm 

3.2 

3.8 

5.9 

3-9 

7.5 


In all cases the use of a tractor increased the acreage of crops that one 
horse took care of, but the average increase was as great on the largest 
farms as on the smallest. An even more striking illustration of the 
increased number of horses displaced on the larger farms is shown in 
table 45. 

Second in importance only to the question of whether or not to buy a 
tractor, is the question of the best size to buy. When farm tractors first 
began to be used in the United States, there was a wide variation in sizes 
of tractors on the market. During recent years, however, there has 
been a marked tendency to reduce this wide range of sizes by concentrating 
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on those which experience has proved the best. The best size of tractor 
depends on the size of farm, the land of crops grown, and many other 
factors, and it would therefore^be expected that different sizes of tractors 
would prove best imder different conditions. Tractor investigations in the 
Middle West have shown that experience is demonstrating the superiority 
of three and four-plow tractors under conditions existing in those regions. 


TABLE 45. Relation of Number of Horses Kept to Number of Horses Dis- 
placed 


Number of horses 
kept before purchase 
of tractor 

m 

Number 
of farms 
Importing 

Crop acres 

Year 

before 

purchase 

of 

tractor 

per horse 

In 1919 
after 
purchase 
of 

tractor 

Estimated 
number of 
horses 
displaced 
on present 
farm b}^ 
tractor 

Estimated 
number of 
months of 
hired labor 
saved on 
present 
farm by 
tractor 

3 or less 

25 

19.8 

27.4 

2.0 

2.3 

4 

54 

21.0 

28.5 

2.0 

3*7 

5 

I 38 

21 . 1 

3 U 5 

2.1 

4-9 


37 

17.8 

27.9 

2.3 

4.1 

7 

13 

21.0 

27.9 

2.4 

4-1 

8 

16 

22.5 

310 

3-0 

5-0 

9 

8 

18.9 

29.3 

3-4 

6.5 

10 or more 

9 

17.0 

28 . 2 

4.6 

10.8 

Total 

200 





Average # 


19.8 

29.4 

2.4 

4-4 


In a region studied in the Dakotas,^ only 5 per cent of the farmers reporting 
recommended two-plow tractors, 52 per cent recommended three-plow 
tractors, and 43 per cent preferred four- or five-plow tractors. In Illinois^ 
1 1 per cent of the tractor owners reporting recommended two-plow tractors, 
76 per cent recommended three-plow, and 13 per cent favored four-plow 
machines. 

In the New York regions from which information was obtained, a much 
larger proportion of two-plow tractors was found, about four-fifths of the 
farmers reporting two-plow machines (table 46). The proportion of 
two-plow tractors purchased each year increased from 55 per cent of the 
tractors purchased in the years 1913 to 1916, to 89 per cent of the tractors 
purchased in 1919. During this same period the proportion of one-, 
three-, and four-plow machines decreased. 

Similar proportions are shown in the size of tractors which these farmers 
recommend for New York conditions, based on their own experience 


3 The farm tractor in the Dakotas. By Arnold P. Yerkes and L. M. Church. U. S. Agr. Dept. Farmers’ 

bul. 1035. 1919, 

4 Tractor e.Tperience in IlUnois. By Arnold P. Yerkos and L. M. Church. U. S. Agr. Dept. Farmers’ 
bul. 963. 1918. 
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TABLE 46. Relation of Year Tractor Was New, to Proportion of Differ- 
' ENT Sizes of Tractors Purchased, 380 Farms 



Number of tractors 
of each size purchased 
in 

Per cent of all 
tractors purchased in 
given years 

1919 

1918 

1917 

1916 

to 

1913 

1919 

1918 

1917 

1916 

to 

1923 

Four- plow 

0 

0 

0 

2 

0 

0 

0 

3 

Three-plow^ 

10 

19 

12 

25 

10 

14 


39 

Two-plow 

93 

III 

65 

35 

89 

83 

82 

55 

One-plow 

I 

3 

2 

2 

I 

2 

3 

3 

Total 

104 

133 

79 

64 

100 

100 

100 

100 


(table 47). More than three-quarters of the farmers reporting ^this 
information recommend the two-plow size, the remainder favoring the 
three-plow machine. This indicates that, in general, the two-plow tractor 
has proved the most satisfactory under New York conditions. These 


TABLE 47. Sizes of Tractors Recommended by 254 Tractor Owners 


Number of plows 
pulled by tractor 
now owned 

Number 
of farms 
reporting 

Average 
acreage 
of crops 
per farm 
in 1919 

Per cent 
of owners 
who would 
buy 

another 

tractor 

Per cent of present 
owners recommending 
tractors of ske indicated 

Two- 

plow 

Three- 

plow 

Four- 

plow 


4 

81.5 

100 

100 

0 

0 


219 

III 9 

94 

84 

15 

I 

3 

28 

150.9 

82 

24 

72 

4 

4 

3 

1 132.7 

100 

67 

0 

33 

Total 

254 






Average 

115.9 

93 

77 

22 

. I 

i 


results may have been influenced to some extent by the fact that some 
of the most popular makes of tractors are made only in the two-plow size, 
and hence choice of sizes was impossible. The variation in preference 
of tractor owners’ from the three- or the four-plow size in the Dakotas 
to the three-plow size in Illinois and the two-plow size in New York, is 
in conformity with variation in agricultural conditions. In New York 
the farms are smaller, more hay is grown, the crops are more diversifled, 
less plowing is done, and the smaller fields, often irregular in outline 
and imeven in contour, decrease the efficiency of all tractors and particu- 
larly of the heavier ones. These and other factors result in a preference 
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for smaller, lighter tractors. The two-plow tractor is not to be universally 
recommended for New York conditions. The choice will depend on the 
size of the farm, the soil conditions, the work to be done, the t3"pe of 
farming, and other factors. 

The results shown in table 48 offer no indication that tractor owners 
on the smaller farms are dissatisfied with their purchase. There are 

Tx\BLE 48. Relation of Size of Faeai to Size of Tractor 


Acres of crops per farm in 1919 after 
purchase of a tractor 



Less 

than 

80 

80 

to 

119 

120 

to 

159 

160 

to 

239 

240 

or 

more 

Ntjpiber of farms 

55 

68 

47 

29 

9 

Average crop acres per farm 

Per cent of tractor owners having one- 

60.5 

97.9 

137.3 

192.8 

308.0 

plow tractors 

Per cent of tractor owners having two- 

4 

I 

2 

0 

0 

plow tractors 

Per cent of tractor owners having three- 

91 

90 

83 

52 

78 

plow tractors 

Per cent of tractor owners who would 

5 

9 

15 

48 

22 

buy another tractor 

Per cent of tractor owners who would 

95 

94 

94 

90 

89 

buy two-plow tractors 

Per cent of, tractor owners who would 

84 

81 

77 

54 

33 

buy three-plow tractors 

Average investment per farm in tractor 

16 

19 

23 

46 

67 

equipment 

Average hours of home tractor w^ork 

$311 

S362 

$458 

$599 

$621 

per farm 

Average hours of custom tractor work 

193 

269 

330 

381 

545 

per farm 

Average hours of all tractor work per 

66 

103 

56 

120 

67 

farm 

259 

372 

386 

501 

612 


many reasons besides strictly business reasons for the purchase of a tractor. 
The farms in the smallest group in this table average about 60 acres of 
land in crops per farm, or about one-fourth larger than the average New 
York farm. 

A larger proportion of three-plow tractors is found on the larger farms. 
A better indication of the best size of tractor for farms of different sizes 
is shown by the sizes which these owners would buy, on the basis of their 
personal experience (table 48). On the smallest farms a large proportion 
of the owners would buy two-plow tractors, but this proportion decreases 
as the size of farms increases. With farms of 160 to 239 acres of crops, 
the owners are nearl^^ evenly divided between two- and three-plow tractors, 
but with farms of 240 or more crop acres the majority favored the three- 
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plow size. IMany farmers on the heavier soils expressed a desire for 
more power. Some recommended a three-plow tractor to be used with 
two plows in order to give a reserv^e of power for any conditions without 
speeding up the tractor. Where a tractor is purchased largely to furnish 
power for custom belt work, the three-plow size was usually recommended. 
The average investment in tractor equipment per farm increased with 
the size of the farm. Apparently this is not due to an increase in the 
amount of custom work done per farm. On the smaller farms, usually 
only the essential tractor tillage tools are owned, because the business 
is too small to justify a greater investment. 

RELATION OF USE OP TRACTOR TO CROR YIELDS 

In response to a question as to the effect of the use of a tractor on crop 
}delds, 153 farmers reported no appreciable effect, 155 thought their c»*op 
yields had been increased, and 3 thought the use of a tractor had resulted 
in decreased crop yields. The crop mentioned most frequently as favorably 
affected by the use of a tractor was wheat, the average increase in yield 
reported by 34 farmers being 15 per cent. At the time of plowing for 
wheat the land is frequently dry and hard and the weather is hot. The 
yield of wheat is likely to be better when the ground is plowed a consider- 
able time before planting. Under such conditions it is very difficult to do 
the work quickly and satisfactorily with horses. As long as a tractor can 
get good traction, dry, hard soil offers no serious difficulties in plowing, 
and the weight of the tractor and the heavy tractor disks are a great 
advantage in pulverizing the hard lumps and in getting a fine, him seed 
bed for the wheat crop. Many farmers in the general farming region of 
Cayuga Coimty stated that their primary reason for purchasing a tractor 
was to do the hard plowing in hot weather for wheat and buckwheat. 
A considerable number of farmers thought their yields of com and oats 
had been increased by^ the use of a tractor. On the other hand, *a few 
men reported decreased 3delds of spring-sown crops, principally oats and 
com, because the tractor packed the damp soil. In some regions, on 
poorly^ drained soils, this is a serious difficulty. 

In their opinions as to whether or not the use of a tractor resulted in 
cheaper work, these tractor owners were nearly equally divided, 48 believing 
that the tractor reduced the cost of farming, while 39 had not found any 
decrease. 

ADVANTAGES OF TRACTOR OPERATION 

The advantages as reported were numerous. In the order of frequency 
of mention, they were given as: ability to do heavy work fast and so 
speed up farm work; saving of man labor; ability to work in hot weather; 
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available belt power; work done on time; displacing 'of horses, thus 
sa\dng horse feed; more thorough orchard cultivation; better work; 
preference for driving tractor cather than horses; farm work made easier; 
reserve power for emergencies; saving of horses; cheaper operation; 
worker could drive tractor but could not follow team; tractor does not 
eat when not working; no chores when tractor is not working; ability 
to plow deeper. The importance of some of these advantages varies in 
different regions. The usefulness of the tractor as a source of belt power 
was considered very important in the general farming region, where there 
was a considerable amount of belt work to be done, but was not important 
in the fruit region. On the other hand, the advantage of the low-down 
tractor in orchard cultivation — its ability to keep on harrowing in weather 
when horses could not work in an orchard — is of importance only in 
the fruit region. A number of mechanically inclined farmers reported 
that the chief advantage of the tractor was that they preferred to run 
a machine rather than drive horses. Two farmers, because of age or 
physical infirmity, were unable to follow a team in field work but were 
able to drive a tractor because they could ride in all operations. 

DISADVANTAGES' AND DIFFICULTIES OF TRACTOR OPERATION 

Among the classes of difficulties listed in table 49, poor drainage of soil 
was reported as giving difficulty to the largest number of persons. Many 
tractor troubles result from this cause. With some operators the chief 
trouble resulting was that the tractor would get mired in small, wet holes 
which would never be noticed in working the land with horses. Twenty- 
seven farmers reported that the packing of moist soil was the most seriou's 
disadvantage of tractor operation, while 170* reported some difficulty 
because of this factor (table 49). In some cases this packing of moist 


TABLE 49. Number of Tractor Owners Reporting as to Difficulty in Tractor 
* Operation for the Reasons Given 



Number 

reporting 

difficulty 

Number 
reporting no 
difficulty 

Stone in soil 

00 

28“^ 

Poor drainage of soil 

yy 

170 

211 

Rough topography 

77 

307 

Mechanical difficulties 

106 

280 

Difficulty in getting efficient operator 

37 

328 


soil resulted in decreased yields, particularly of spring-sown crops. 
Difficulty because of slipping on wet soil and difficulty in operating in 
sandy soil were mentioned by some operators as disadvantages. Because 
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of difficulty on* damp soil some tractor owners used their tractors but 
little for sprin;^ plowing, doing most of this work with horses. 

The next class of difficulties, in point ®f frequency, was mechanical 
difficulties. A variety of these were reported, some of which were serious 
while others were unimportant. Trouble with drive chains was the 
mechanical difficulty most frequently mentioned. These difficulties ranged 
from the ordinaiuq but exasperating, breaking of links in worn drive chains, 
to the breaking of sprockets by stones or trash picked up by the wheels 
and dropped on the chain. Other mechanical difficulties in the order 
of frequency of mention were: cutting out of gears exposed to dust; 
magneto trouble; forceTeed oiling system; lack of power; weak construc- 
tion of drive wheels; breakage of track and track "^heels; poor traction; 
hard starting; and the large amount of water used. 

Stone in soil and rough topography also gave difficulty to many tractor 
operators, and of these two the latter in general is the more serious, ^ast 
stones give serious trouble to many tractor operators, particularly in 
plowing, but only in scattered areas. However, a large part of the crop 
land in New York is more or less rolling, and this difficulty is therefore 
miore important to New York farmers. Both the regions visited by the 
writer were so nearly level that little difficulty was found because of this 
factor. Answers to questionnaires received from the regions of rougher 
topography show that many tractors that gave excellent satisfaction in 
level regions are failures on any real slope. Farmers in the hilly regions 
who are considering the purchase of tractors should insist on a 
demonstration on their own farms before closing the bargain. 

Difficulty in getting efficient operators was reported by a number of 
owners. Man^^ more reported that they would have trouble in hiring 
satisfactory operators, but that they ran their tractors themselves. As 
previously mentioned, this difficulty is due largely to the newness of the 
tractor and will tend to disappear as hired men become as skilled in* tractor 
operation as in operating other kinds of farm machinery. 

Of 87 tractor owners in the regions visited, 6 reported that the operator 
had been injured in running the tractor. These injuries ranged from a 
smashed finger to broken arms and ankles. The time lost due to such 
injuries ranged from a few days to six weeks. In spite of these injuries 
the majority of the owners did not consider a tractor more dangerous 
than horses. 

Small, irregular fields offer a serious handicap to the efficient use of 
tractors on many farms. It is possible to operate one of the small modern 
tractors in such fields, but it is difficult to do efficient work under such 
conditions because of the time lost in turning and in getting into comers. 
Nineteen of the farmers visited had either already made or were planning 
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to make changes in their farm la^^outs which would increase the- size or 
improve the shape of the farm fields, or both. This factor is worthy of 
attention in many cases. * 

Other disadvantages of tractor operation frequently mentioned were: 
tractor too high to work satisfactorily in orchard; tractor too heavy; 
tractor too slow; tractor too expensive; poor sendee on parts and repairs ; 
tractor hard to steer; impossible to turn tractor short; tractor inter- 
fered with management of farm; tractor was dirty; tractor was noisy; 
large investment necessary. Some of these disadvantages applied only to 
certain makes and models of tractors; while others were general, apply- 
ing to all makes. 

A number of farmerSi criticized the attitude of the tractor manufacturers 
toward purchasers. In the past, many of them pursued a short-sighted 
polic^g paying much more attention to selling their machines than to 
helping buyers get satisfactoig- sendee from their investment. According 
to reports received, the experiences of some farmers have convinced them 
that some tractor manufacturers and their salesmen are as bad as the 
old-time horse jockeys to deal with. One farmer purchased a supposed 
19 iS model of a well-known make, only to find, after using it, that it was 
a 1917 model. It did not do satisfactory work, and to save litigation 
the company rebuilt the machine. Even then it failed to perform satis- 
factorily and the farmer traded it in toward a tractor of another make, 
losing $1000 in the transaction. This was indeed expensive experience. 
In return for his money he got about two months of unsatisfactory work. 
In his second venture this farmer again got unsatisfactory results. The 
lugs on the drive wheels were not long enough to cover the extension rims, 
and hence did not give good traction on his sandy soil. The magneto 
also was defective. This was not an isolated case, as 8 machines out of 
30 of the same make in his vicinity had magneto trouble. In order to 
get the defective parts replaced, this farmer was forced to pay for new 
parts. Counting the loss on the first machine, this farmer considers his 
investment in his present two-plow tractor as $2375. Another farmer, 
moved by patriotic appeals during the war, rented another farm adjoining 
his own and bought a tractor on contract to be delivered on April i, 1917, 
paying $3 50 down. It did not come as agreed, and after waiting for some 
weeks he made a special trip to the factory. At the factory he got 
promises of immediate shipment, but after waiting until May 17 he 
finally bought a tractor of another make in order to avoid losing the use 
of his farm for the year. In the fall the company notified him that the 
tractor contracted for was ready for delivery. He refused it and lost the 
$3 50 he had paid down. The lawyer to whom this fajmer took his troubles 
told him that the contract was crooked and that he could not get a cent 
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of his $350 back. Such sharp practices certainly do not encourage con- 
‘fidence on the part of farmers, in cither the tractor companies or their 
product. Probably tractor manufacturets are as honest and honorable 
as any other class of persons. Most of the companies have replaced 
defective parts ’ without charge. This is certainly the least that they 
could honorably do. The time lost due to such breakdowns could not 
be replaced. 

In a new and rapidly developing industry it was doubtless unavoidable 
that many new and untried machines would be placed on the market. 
Most of the experimental work on some machines had apparently been 
done by and at the expense of the farmer purchasers. Such tractors 
have seriously hindered the development of the trai:tor industry. 

There has been a commendable change in the attitude of manufacturers 
toward their customers, hlost of them now realize that their responsibility 
does not cease when they have unloaded their product for cash on an 
unsuspecting faimer. Through their agencies and dealers they must 
stand behind their machines and make good. And even after the tractor 
has made good, the manufacturers must continue to give good service 
on the necessary repairs that must be made from time to time on even 
the most dependable of tractors. After all, the best asset and the best 
salesman for any manufacturer of any product is a satisfied customer. 

TRACTOR PLOWS 

In^ addition to the information on costs and effects of tractor operation, 
data were obtained on 43 of the faims visited regarding the costs of tractor 
plows (table 50). As in the case of tractors, the most important item 
of cost is depreciation, constituting one-half or more of the total annual 
cost. Next in importance is the cost of points. The majority of owners 
of plows used steel points. These do not break easily and can be 
resharpened from time to time, but, because of their high cost, many 
owners depend on cast points. The average cost per acre of the two- 
bottom plows was 81 cents, comparing closely with 79 cents for three- 
bottom plows. At the average rates of plowing (table 41, page 1 19), the 
average cost per tractor hour for the tractor plow would be 36 cents for two- 
bottom plows and 47 cents for three-bottom plows. 

The tractor plow is like the tractor in that it is a comparatively recent 
development and not yet fully perfected. A great deal of the criticism of 
tractor plowing has been due quite as much to the plow as to the tractor. 
Tractor plows were first widely used in the Middle West, and many* 
types that had been successful under the conditions there were sold for 
use in New York. It could not reasonably be expected that such plows 
would give satisfaction under the different soil conditions on New York 
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farms. About two-fifths of the farmers visited in Cayuga*, Monroe, and 
Orleans Counties thought they did as good plowing on sod with a tractor 
as with horses. A few thought# they could do better plowing on sod with 
the tractor. The remainder could not do as good plowing on sod with 


TABLE 50. Costs of Operation of Tractor Plows 


Three-bottom plows 


Quantity 


Value 


Two-bottom plows 


Quantity 


Value 


Number 

Average cost when new 

Average value in 1919. . 

Average seasons used .... * 

Estimated total years of useful life . 

Acres plowed at home 

Acre^plowed for others 

Total acres plowed 

Average width of plows (inches) 

Annual costs per tractor plow : 

Interest 

Depreciation 

Use of buildings 

Grease (pounds) 

Points 

Repairs 

Alan labor (hours) 

Total cost for year 

Cost of ploT^ per acre 


2 

8 

80 

13 

93 

13 


$219 

155 


9 

43 

2 

o 

16 

o 

2 

74 

o 


31 

50 

16 

69 

04 

60 

16 

46 

794 | 


33 


9 

55 

5 

61 

13 


$142.30 

114.79 


6.88 

23.64 

2.48 

0.48 

12.39 

1.58 

1.99 

49-44 

0.811 


the tractor as with horses. In plowing on stubble the proportion was 
somewhat greater, more than four-fifths reporting that they could do as 
good plowing on stubble with the tractor as with horses. Among those 
who could not plow satisfactorily with their tractors, the trouble was 
ascribed to difficulty with the plows as much as with the tractors. The 
makes of tractor plows which were designed for western conditions gave 
particular trouble. In a few cases this was due to fast stone rather than to 
trouble with either plow or tractor. About one-fourth of these farmers 
reported that it took more time to fit tractor-plowed land than land 
plowed with horses, the average amount of extra time required for these 
farms being estimated at about 8 per cent. 

SUMMARY 

In recent years many New York farmers have purchased tractors, and 
in the years to come many more will do so. Many men have bought 
tractors because it is the popular thing to do, but for most farmers the 
question of purchasing a tractor is a business proposition. To be 
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economically ‘justifiable a tractor must decrease farm costs or increase 
•farm returns enough to pay. An attempt has been made to bring together 
in this bulletin information from the exf)erience of tractor owners that 
would prove useful to prospective purchasers in reaching a reasonable 
decision on the tractor question. 

The average cost of operation of a tractor without an operator for 
the year 1919 on these farms was $1.16 an hour and the average cost of 
a tractor operator was 50 cents an hour, making the average cost of tractor 
and operator $1.66 an hour. The average rate of tractor plowing on 
these farms was 4.8 acres in 10 hours, making the average cost of tractor 
and operator in plowing, $3.46 an acre. Including the cost of a tractor 
plow, 80 cents an acre, the total average cost of tractor plowing was 
$4.26 an acre. 

The average annual cost of tractor operation on these farms in 1919 . 
was $660 for tractor and operator. The largest single item of cost was 
depreciation, which amounted to $187.25 per tractor. Other costs in 
order of importance were tractor operator, fuel, repairs, interest, work 
on tractor by farm labor, lubricants, automobile use, horse labor, in- 
surance, and use of buildings. The average estimated life of these 
tractors was six years. 

The average number of hours worked by these tractors annually was 
425 hours, of which 321 hours were drawbar work and 104 hours were belt 
work. * 

The relative efficiency of tractor and horses varies in different kinds 
of work. At heavy work, such as plowing and disking, a tractor accom- 
plished as much on the average in a day as from seven to nine horses. 
At harrowing, a tractor accomplished as much as six horses; at binding 
com or grain, as much as from four to five horses; and at mowing, as 
much as three horses. This helps to explain the general opinion of these 
farmers that the use of tractors is profitable on heavy operations but 
that horses are cheaper for the light, rapid operations. 

On 46 farms in a general farming region, an average of 1,6 less horses 
per farm were kept after purchasing a tractor and at the same time the 
average size of the farms was increased by nearly 17 acres per farm. Less 
hay and grain were fed to horses after tractors were purchased, partly 
because of the fewer horses kept and partly because less grain was fed 
per horse after the purchase of a tractor. 

These farmers estimated that on their present farms they need 2.4 
fewer horses per farm and four months less of hired labor per ’farm than ' 
would be needed if a tractor were not used. 

Data are presented showing the various kinds of work for which tractors 
were used, the kinds and costs of and the average investment in tractor 
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equipment, the relation of size of farm to tractor use and size of tractor, 
and the effect of tractor use on other points of farm organization. 

By way of emphasizing th® more important factors to be considered, 
some of the conditions favorable to tractor operation are given as 
follows : 

1. Level topography. Steep slopes are one of the most serious obstacles 
to successful tractor operation. 

2. Soil well drained and reasonably free from stones. Wet spots in 
farmed fields constitute one of the most serious difficulties of tractor 
operation. Even if miring is avoided, the packing of moist soil will often 
have an injurious effect on crop yields. While surface stones do not 
often give serious trouble, fast stones are a serious disadvantage in tractor 
plowing. 

3. Good farm layout. Large fields of oblong shape offer the best 
opportunity for efficient tractor operation. Too frequent turning can be 
avoided by long fields, 100 rods long or longer if the fields are large enough 
to permit this length. 

4. A farm large enough to keep the tractor busy at profitable work 
throughout the working season. The most effective way of reducing 
tractor costs is to keep the tractor busy at profitable work. 

5. Plenty of belt work in addition to field work. This helps to keep 
the tractor busy at profitable work, and thus reduces the cost per hour 
of operation. . 

6. Horse labor distribution such that the greatest pressure of work is 
plowing and fitting, or other heavy work that can be done economically 
by a tractor. If the number of horses kept is determined by the require- 
ments of plowing and fitting, together with other work which must be 
done at that time — ■ other conditions being favorable — a tractor that 
could do a large part of this work efficiently would be able to displace 
some horses. On the other hand, if the season of greatest pressure of 
horse work is that of haying, cultivating, and harvest, a tractor will be 
able to displace fewer, if any, horses. 

7. Available capital for tractor and tractor equipment. Tractor tools 
are almost as necessary as the tractor itself, to get efficient use of the 
machine. The necessary investment will depend on the size of farm and 
the type of farming, but in any event it will amount to considerably 
more than the bare cost of the tractor. 

8. Mechanical ability and experience. These are essential to successful 
tractor operation. Almost any intelligent person familiar with gas engines 
and other farm machinery can soon master the fundamentals of tractor 
operation. Tractor or gas-engine schools are available in almost every 
community to assist the beginner. 
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9. Labor scarcity. The saving of man labor by tractors is usually 
©f greater importance than the saving of horses. In times of labor shortage, 
the ability to increase the effectiveness of man labor is one of the most 
important advantages of the tractor. 

10. High-priced horse labor. The ability of a tractor to displace 
horses is more important when the cost of horse labor is high. The 
relative prices of horse feed and tractor fuel constitute one important 
factor to be considered in deciding on the tractor question. 

The question of whether or not to buy a tractor is an individual problem 
that each farmer must decide for himself. The first part of the problem 
is, would it pay? If from a study of the farm, considering the experience 
of others, it appears that this question is answered in the affirmative, 
the next question is, would this investment pay better than any other 
that can be made at this time? Most farmers have a limited amount of 
available capital and a choice of many profitable ways for investing it. 
Among these various ways of investing, which will pay the best returns 
on the money available? The alternative forms of investment may be 
the farm mortgage, tile drainage, purebred stock, better buildings, lime, 
a tractor, electric lights, a water system, and so on. It is not enough 
to loiow which forms of investment would pay. Perhaps all would 
prove profitable. The order in which they should be made, however, 
should be decided on the basis of their relative profitableness. Which 
would pay best? 
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DECOMPOSITION OP GREEN MANURES AT DIFFERENT 
STAGES OF GROWTH 

Thomas Lysons Martin 

The value of organic matter in soil improvement has long been recog- 
nized. It benefits the tilth of the soil, affects the availability of the 
nutrients, stimulates bacterial activity, and gives to the soil a greater 
crop-producing power. Farm manures and green manures are the principal 
sources of this organic material. Green manures, as one of the sources 
of organic matter, are increasing in importance as the need for soil humus 
is becoming more wiaely recognized. 

The humus stage of decomposition is in all likelihood the period at 
whrch many of the desirable effects of manures are produced. The ease 
with which a manure reaches this stage is probably a measure of its 
effectiveness. It is well known that plants vary, according to their 
degree of maturity, in the readiness with which they are broken down 
into humus. However, the exact stage of growth at which the crops 
used as green manures decompose most rapidly and exert their greatest 
influence on the soils so treated is yet to be determined. 

The investigation here described was undertaken with the purpose of 
throwing some light on this question. 

REVIEW OP LITERATURE 

A survey of the literature of the subject indicates that the work thus 
far has been only of a general nature. The effect of the manures on the 
soil has been studied, and incidentally, in these studies, it has been found 
that the young material, as compared with the old, decomposes more 
rapidly. Not much attention has been given to attempting to find the 
period when the plant used as a green manure decomposes most rapidly 
and has the greatest influence on the various soil activities. 

Muntz (i89o)\ in his investigations, found that the value of green 
manuring is proportional to the rapidity with which the nitrogen is 
converted into nitrates. 

Snyder (1895) placed a mixture of soil and green clover in boxes and 
allowed it to ferment for one year. In a majority of cases he found an 
increase in the availability of the phosphorus and the potassium of the 
soils so treated. 

mates in parenthesis refer to Literature Cited, page IS7- 
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Conn (1901) says: 

The building of nitrates will not take place in the soil so long as there is any consider" 
able amount of organic material or any considerable amount of free ammonia present- 
If there is much organic material rapiiy decompcieing so as to produce ammonia, this 
will completely check the formation of nitrates, for these nitrifying bacteria will not 
grow in the presence of either organic material or ammonia. It is not until after 
decomposition has been completed and practically all the organic compounds used up 
that the nitrifying germs can begin to act. 

Marshall (1912) states that under suitable conditions the accumulation 
of humus in the soil stimulates nitrification to a very striking extent. 

Velbel (1914) found that soil nitrification increases directly with the 
rate of decay of the humus-forming material. 

Hutchinson and Milligan (1914) used nitrate accumulation in the soil 
as a measure of organic decay and found that the per<;entage of nitrification 
decreased markedly with the age of the green material added. 

Hill (1915) found that the nitrogen of green manures appears to gass 
rapidly into the nitrate form as the decay processes advance. 

Using chemical analyses and subsequent crop growth as a measure, 
Hopkins and Aumer (1915) found that decomposing green manures in- 
crease the availability of the nutrients in the soil. Potassium seemed 
particularly influenced. 

Wright (1915) plowed under green manure, which decayed rapidly, 
the decay being accompanied by vigorous nitrification. When resistant 
material was added, it reduced the rate of nitrification. . 

Brown and Allison (1916) claim that the application of large quantities 
of humus-forming material to soils increases ammonification and nitrifica- 
tion to a very considerable extent. They found that straw, due to its greater 
resistance, does not increase nitrification as much as do green manures. 

White (1916), utilizing crimson clover as a green manure, found that 
the yoimger the crop when plowed under, the more rapidly did it decay. 
A corresponding stimulation was also obsen^'ed in the growth of a 
subsequent tomato crop. 

Maynard (1917) studied the rate of decomposition of a sweet-clover 
green manure, and, using the accumulation of nitrates in the soil as a 
measure, found that the rate of decay decreases as the maturity of the 
plant tissue is approached. 

Carr (1917) suggested that, since humus formation is a step in the 
process of decomposition, the rate of decay may be measured by the 
rate at which humus is produced. 

Merkle (1918) used the rate of htunus formation and the evolution 
of carbon dioxide as a measure of the degree of decay, and found that 
the greater the succulency of the material studied and the greater its 
nitrogen content, the more rapidly does it decay. 
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These citations suffice to show that green manures are of value; that 
the yoimger the material when incorporated with the soil, the more rapidly 
does it decompose; and that as it decomposes, its favorable influence bn 
the soil is proportional to the rate of decay. This information is all of 
a general character. There is nothing to indicate the exact stage in the 
growth of the plant at which these favorable influences occur. The 
knowledge that has been obtained has been based on a single method of 
measurement of the rate of decay. Unfortunately, no one method has 
been devised which in every respect satisfactorily indicates the rate of 
organic decomposition in soils. It therefore becomes necessary, in investi- 
gations of this nature, to use a variety of methods, each one of which will 
tend to check up the others. The results from such a procedure should 
consequently be more conclusive than results otherwise obtained. 

It is the aim of the present investigation to follow such a plan, and to 
determine, if possible, at what stage of growth the crops used as green 
manures decompose most rapidly and what effect this stage has on the 
soil so treated. 


EXPERIMENTAL WORK 

PLAN OF THE INVESTIGATION 

The method of conducting the investigation here discussed is briefly 
outlined as follows : 

Dunkirk clayey silt loam, a glacial-lake soil comprising the larger part 
of the soil on the Cornell University experimental farm, was used in the 
work. This soil was passed thru a 2 -millimeter sieve, and samples of 3600 
grams each were then weighed into one-gallon jars, the inside dimen- 
sions of which were 7I by 7 inches. 

Rye, oats, and buckwheat were used as green manure, each crop being • 
obtained at three different stages of growth. The material, while still 
fresh, was cut into pieces of about one inch in length, and thoroly mixed 
with the soil. The mixture was then brought to and maintained at a 
moisture content of 2 5 per cent, and was kept at a constant temperature 
in the greenhouse. Untreated soils served as checks. All incorporations 
were made in triplicate. 

The investigation consisted of a series of three experiments and covered 
a period of three years. The experimental series were as follows : 

Series 1916. Equal green weights of rye, oats, and buckwheat, respec- 
tively, at three stages of maturity, were incorporated with separate samples 
of soil and incubated for twelve months. 

Series 1917. Equal dry weights of the same crops were added to 
separate soil samples and incubated for four months. 
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Series 1918. Nine areas of soil were sown to rye, oats, and buckwheat, 
respectively, three areas being given to each crop. Green material, 
representing the first, second, and third stages of maturity for each crop, 
was then successively obtained from the respective areas, for incorporation 
with the soil to be experimented on. With increase in maturity, there 
was, of course, a corresponding increase in the green and the dry weights 
added to the soil, thus approximating field conditions. 

The areas selected for the rye crop were each 4.4 square feet, the total 
material produced at each stage being divided equally among the three 
triplicate pots. The areas for oats and buckwheat were 4.5 and 3.4 
square feet, respectively. These crops were treated exactly as was the 
rye. 

In representing the successive stages of maturity in the tables and 
diagrams on the following pages, the letters A, B, and C are used. For 
the three series, and for the three different crops used, the stages of growth 
indicated by these letters are as follows: 


Series 1916 


Crop 

Height 

Condition 

Rye 

(? 

16 inches. . . 
38 inches. . . 
60 inches . . . 

Boot stage 

Well headed 

Almost ripe ^ 

Oats 

[? 

10 inches. . . 
24 inches. . . 
36 inches . . . 

Preceding boot stage 
Boot stage 

Almost ripe 

Buckwheat 


12 inches. . . 
30 inches . . . 
36 inches. . . 

Blossoming 

Well blossomed 

Seeds forming 


Series 1917 


Crop 

Height 

Condition 


A 

60 inches. . . 

Fully headed 

Rye J 

B 

65 inches. . . 

Heads yellow 


ic 

72 inches. . . 

Ripe 



48 inches . . . 

Fully headed 

Oats 

B 

60 inches . . . 

Heads yellow 


[C 

62 inches. . . 

Ripe 


fA 

40 inches. . . 

Well blossomed 

Buckwheat j 

B 

48 inches. . . 

Seeds forming 


[C 

48 inches. . . 

Ripe 
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Series 1918 


Crop 

• 1 

Height 

Condition 

fr ‘ ‘ 



24 inches . . . 

Preceding boot stage 

Rye ^ 

B 

48 inches. . . 

Blossoming 


ic 

48 inches . . . 

Almost ripe 



1 1 inches . . . 

Boot stage 

Oats 

B 

30 inches . . . 

Well headed 


ic 

36 inches . . . 

Almost ripe 



10 inches. . . 

Blossoming 

Buckwheat « 


20 inches . . . 

Well blossomed 


C 

26 inches . . . 

Almost ripe 


After various periods of incubation, soil samples were taken from each 
of^he pots and analyses were made to determine the rate of decay. 

With investigations of this nature, the methods used for determining 
the amount of decomposition are of prime importance. As previously 
stated, no single method has been devised which in every respect satis- 
factorily indicates the rate of organic decay in soils. The methods already 
suggested, and tested to some extent, are as follows: (i) determination 
of the rate of humus formation; (2) determination of the rate of evolution 
of carbon dioxide; (3) study of the accumulation of nitrates; and (4) study 
of the increased availability of plant nutrients as measured by the. effect 
on subsequent plant growth. 

Each of these methods is open to objection. In making humus deter- 
minations, the humus extract is difficult to filter and the process is in 
consequence associated with such a large experimental error that the 
results are not dependable. Gortner (1917) used this method and found 
no evidence that an increase in soil humus was brought about by specific 
humification. He foimd maximum ammonia-soluble material present in 
the soil immediately after green manures were turned under and before 
humifying bacteria could have begun work. Carr (1917) obtained similar 
results while attempting to discover whether the humus content of the 
soil was a measure of its fertility. Christie (1916), studying the decom- 
position of organic matter in the soil, stated that the percentage of humus 
was not necessarily an index of the value of the organic matter in the soil. 

The rate of evolution of carbon dioxide as an indicator of the rate of 
decay is dependent on a number of soil conditions. The looseness which 
the organic material produces in the soil influences the ease with which 
the carbon dioxide is extracted. The amount of carbon dioxide utilized 
by the bacteria as a source of carbon is also a factor. Moreover, certain 
groups of organisms in the soil produce only intermediate products, such 
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as butyric and acetic acids, and this condition must also be considered 
in using this method. 

When the accumulation of nitrates is used as a measure of organic 
decay, the possibilit}?' of a large probable eriror should not be overlooked; 
for much of the nitrogen that might otherwise be changed to nitrates is 
used by the organisms present in the soil, while the method used for 
obtaining a soil extract for nitrate determination may introduce a further 
source of error. 

The increased crop growth on soils receiving treatments of decaying 
organic materials may be due to factors other than the increased availability 
of plant nutrients. The tilth is improved by the placing of the soil in 
the pots; and this, in turn, has a stimulating effect on the biological and 
chemical reactions in the soil. 

The foregoing criticisms of the means available for measuring the rate 
of organic decay indicate that the use of one method alone may not gjwe 
very dependable results. As previously stated, it is obviously better, in 
an investigation of this kind, to use several methods, each one tending 
to check up the others. The results obtained from such a procedure 
should be more conclusive by far. 

In the present investigation, the following methods were used to 
measure the rate of decay: 

(1) Determination of the rate of humus formation; 

(2) Study of the accumulation of nitrates; 

(3) Study of the increased availability of plant nutrients as measured 
by the effect on subsequent plant growth. 

The method of measuring the rate of decay by a determination of the 
rate of evolution of carbon dioxide was omitted because it was thought 
that three methods, each one of which would tend to check up the others, 
would give amply significant results. 

The amount of humus in the soil sample obtained from each pot was 
determined according to the method recommended by the United States 
Bureau of Chemistry (1912), with the exception that 50 grams of soil 
was used instead of 5 grams. The humus extract was filtered thru a 
lo-centimeter Buchner funnel, the treated soil serving as a filter. 

Nitrates were determined according to the method given by Schreiner 
and Failyer (1906). 

Total nitrogen was determined according to the Kjeldahl-Gunning 
method (U. S. Bureau of Chemistry, 1912). 

After the soils had been sampled for analysis, wheat was planted in 
each pot and grown to maturity. The moisture content, while the crop 
was growing, was kept at 25 per cent, the optimum condition for this 
particular soil. 
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RESULTS 

Effect of stage of growth of green manure on rate of humus formation 
It woiild appear in general, from the curves shown in figures 28 and 29 
that the greater the succnlency of the mantire when incorporated with 
the soil, the larger is the amount of humus formed. 

The first marked exception to this generalization, however, appears in 
figure 27, showing the results of allowing the material to decompose for 
twelve months. Here, in every instance, the most succulent crop resulted 
in the least amount of humus. This is in exact opposition to the results 
shown in figures 28 and 29, when the manure was allowed to decompose 



Fig. 26. STAGES of increase and decrease in humus production 

The A-B part of the figure represents the period of humus formation, during which humus is formed 
and no end products are developed, B-C indicates the stage in which there is a humic-decomposition 
process at work and end products are formed as rapidly as the humus is produced from the crude organic 
material. C-D represents the stage in which the humic-decomposition process is in the ascendancy and 
more end products are produced than there is humus formed. 


for four and five months, respectively. The data given in table i^, from 
which the curves in figure 2 7 were obtained, show that more dry matter 
was added to each soil as the maturity of the manure increased; but the 
rate of increase of this dry matter added was, in general, less than the 
rate of increase of the humus formed. 

It would seem that in the breaking down of the crude organic material 
of the soil into its end products, there occur a period of humus formation 
and a period of humus decomposition, involving three distinct steps which 
are illustrated in figure 26. 

With this understanding of the process, the results shown in figure 27 
may be explained. In all probability the earliest stages of maturity, the 


2 All tables are found in the appendix pages 15^169. 
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A stage, of the rye, oats, and buckwheat, in the 1916 series, had reached 
that phase of organic decay indicated by C-D in figure 26. The older 
materials, the B and C stages of the same crops, were still in the stage 
during which the production of humus and the development of the end 
products balance each other. 

Where the period of incubation was shorter, as shown in figures 28 and 
29, the most succulent material used as manure was probably well along 



Pig. 27. SERIES 1916. effect of maturity of green manure on amount of humus 

FORMED AT THE END OF TWELVE MONTHS 
The weights of green material were constant 
(Data given in table i) 


in the period represented by the B-C part of figure 26, while the materials 
added at their maturer stages were still in the period of humus formation. 

In figure 28, the curve for buckwheat is a second exception to the original 
generalization — that the greater the succulency of the manure when 
incorporated with the soil, the larger is the amoimt of humus • formed. 
This may be accounted for by the probability that the youngest and most 
succulent material incorporated had decomposed very rapidly and was 
in the period of humic decomposition at the time of the analysis. 



■Per cent of dry matter humified 
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It appears, from this study of the rate of humus fomiation, that the 
decomposition of the green-manure crop, when incorporated with the 
soil, is most rapid when the^ crop is at the half-mature stage, the early 
blossoming period. This applies to all the crops studied. 



Fig. 28, SERIES 1917. effect of maturity of green manure on percentage of 
DRY matter humified AT THE END OF FOUR MONTHS 
The weights of dry matter were constant 
(Data given in table 4) 

Effect of stage of growth of green manure on rate of nitrification in soil 

As already stated, the accumulation of nitrates was also used as a 
measure of organic decay. The results of this method, as expressed in 
figures 30, 31, and 32, show that the process of nitrification goes on most 
vigorously with the most succulent material. 

In figure 3 1 , evidence of nitrification is lacking for rye and oats in the 
two later stages of maturity. It is unjustifiable to conclude, however. 
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that no nitrification has occurred, for evidence is given in table 2 and in 
the curves for humus (figures 27, 28, and 29) that some decomposition has 
taken place. It is probable that these two exceptions are due to the 
fact that nitrification has not become sufficiently pronounced to respond 
to the tests. Moreover, the nitrogen rendered available has perhaps 
been converted into some other form by the organisms of decomposition. 
This idea is supported by Gainey (1914), who shows that in using the 



Pig. 29. SERIES 1918, effect of maturity of green manure on percentage of 
DRY matter humified AT THE END OF FIVE MONTHS 

The green material at each stage came from equal soil areas, but were, of course, diherent in amounts 
(Data given in table 7) 

accumulation of nitrates as a measure of the nitrifying power, one is 
confronted with the difficulty that the nitrates are sometimes used as a 
source of nitrogen by the saprophytic organisms of the soil. 

In the curve for buckwheat in figure 30, the yoimgest material shows the 
least amount of nitrification as compared with the later stages of growth. 
In figure 31, the most succulent period, compared with the medium or 
5 -stage, of maturity, indicates the same result. A physical examination 
of the soil itself, at the time of sampling for analysis, revealed that the 



Per cent of nitrogen in manure nitrified- > < Nitrates (parts per million) 
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< Maturity of green manure > 

Fig. 30. SERIES 1916. effect of maturity of green manure on amount of 
NITRATES formed AT THE END OF TWELVE MONTHS 
The weights of green material added to the soil were constant 
(Data given in table 2) 



Fig. 31. SERIES 1917. effect of maturity of green manure on NITRIFICATION 
PROCESS AT THE END OF FOUR MONTHS 
The weights of dry matter added were constant 
(Data given in table 5) 



Per cent of nitrogen in manure nitrified 
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older mat-erial used for incorporation had not been fully broken down 
during the period of incubation. The soil containing the most succulent 
manure gave no physical evidence that organic matter was present, 
complete decomposition having apparently Occurred. 

The question arises, as to what has happened to the nitrates in this 
stage of complete decay. As mentioned previously, ^Gainey (1914) has 
shown that the nitrates are used as a source of nitrogen by the saprophytic 
organisms in the soil. Doryland (1916) presents data showing the reduction 



Fig. 32. SERIES 1918. effect of maturity of green manure ON" NITRIFICATION 
PROCESS AT THE END OF FIVE MONTHS 

TJ-e green manure at each stage came from equal soil areas 

(Data given m table 8) 

of nitrates in the soil to other forms of nitrogen, whereby no loss of nitrogen 
has occurred, as revealed by the analysis of the total nitrogen content 
of the soil. It is probable that the nitrates are utilized by the organisms 
present. In fact, the writer has found that the total number of organisms 
was much greater in the soil receiving the succulent buckwheat than in 
that to which material of a later stage of maturity had been added. 

Conn (1901) claims that in the process of decay, nitrification does not 
occur imtil toward the end of the decomposition period. There is evi- 
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dently too great an accumulation of carbon dioxide at first to allow the 
nitrifying organisms to work. Nevertheless it is not probable that the 
nitrifying process is entirely eliminated. Altho it is possible for some 
nitrates to be produced continuously, they are probably utilized as fast 
as they are formed. Later, when the decomposition process slows up, the 
oxygen replaces the carbon dioxide and a favorable environment prevails 
for the nitrif^dng activities. It would appear, from this, that conditions 
particularly favoring the accumulation of nitrates are present at the later 
st^es of decomposition. This supports the conclusion that plant tissue 
at the period of greatest succulency — the half-mature stage of green 
material — decomposes so readily when incorporated with the soil, that 
its nitrogen very quickly becomes available to the organisms that control 
nitrate formation. ** 

Effect of stage of growth of green manure on increased availability of nutrients 
as measured by effect on subsequent plant growth 

When crops were grown on soils previously treated with green manures 
of varying degrees of maturity, there was a marked stimulating effect. 
This was greatest with the most succulent additions, and was probably 
due to an increased availability of soil nutrients. The data on these 
results are shown diagrammatically in figures 33, 34, and 35. 

The amount of dry matter added in the 1916 and 1918 series varied 
with the maturity of the manure used, the pots treated with the maturer 
material receiving the larger amounts of dry matter. In the 1917 series 
the dry matter was kept constant. This was done in order to learn 
whether the effects produced by increased maturity were due to increasing 
the amount of the dry matter, rather than to its lack of succulency. The 
effect seems to be the same in all cases. The crops produced for each 
xmit of added dry matter decreased with the increased maturity of the 
additions. The younger the material when incorporated with the soil, 
the greater was the increase in crop growth. 

Why does green manure of maximum succulency at the time of its 
incorporation with the soil produce the most beneficial effect on the 
growth of subsequent crops? It may be because of a more favorable 
effect on the physical condition of the soil. The manure in the succulent 
state imdoubtedly decomposes very readily, and nutrients combined with 
the organic compounds of the tissues are very soon released, thus becoming 
available to the crop. The decomposition products may also react on 
the soil constituents and render them more readily available to the growing 
plants. Decomposition of organic matter in the soil appears to render 
available the essential nutrients in the soil. Jensen (1917) found increased 
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solubility of iron, calcium, magnesium, and phosphorus after alfalfa had 
been incorporated with the soil and allowed to decompose for six months. 
He found also that sweet clover, after decomposing for three months in 
the soil, increased the solubility of the fTnosphorus present from 30 to 
100 per cent; and he states further that the amounts of available calcium, 
magnesium, iron, and phosphorus in citrus soils are measurably increased 
by the addition of decaying organic material. Hopkins and Aumer (1915) 
Haim that the nitrite organisms associated with the decaying processes 



Pig. 33. SERIES 1916. effect on growth of a subsequent wheat crop produced 
BY the incorporation IN THE SOIL OF GREEN MANURE AT VARIOUS STAGES OF 
MATURITY AND THE SUBJECTION OF THE MIXTURE TO A TWELVE-MONTHS INCUBATION 
PERIOD 

The weights of green material added were constant 
(Data given in table 3) 


render available the insoluble phosphorus in the soil. Hopkins and 
Whiting (1916) applied green manures to soil residues from which the 
soluble potassium had been extracted. Sufficient insoluble potassium 
was liberated thereby to enable clover to grow luxuriantly when treated 
with lime and phosphorus. Snyder (1897) treated soils with green 
manures, and after allowing fermentation to proceed for one year he found 
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a considerable increase in the amount of available phosphorus and 
potassium in the soil humus. He attributes these results to the large 
amounts of carbon dioxide given off by the decaying organic matter, 
since this gas acts as a solvent on the minerals of the soil. Truog (1912) 
shows in his work that the availability of the insoluble compounds of 
phosphorus is due to the carbon-dioxide accumulations brought about by 
the decay of green manures. 



Fig. 34. * SERIES 1917. effect on growth of a subsequent wheat crop produced 
BY the incorporation IN THE SOIL OF GREEN MANURE AT VARIOUS STAGES OF 
maturity and THE SUBJECTION OF THE MIXTURE TO A FOUR-MONTHS INCUBATION 
PERIOD 

The weights of dry matter added were constant 
{D’sita given in table 6) 


It would appear, therefore, that decaying organic matter renders 
available the otherwise insoluble plant nutrients in the soil. The 
decomposition products, such as carbon dioxide and butyric, acetic, 
lactic, and other organic acids, are in all probability the causative factors 
for much of this increase. The more rapid or more complete the decay 
process, the more quickly do the decomposition products accumulate, 
accompanied by m increased amount of available nutrients. As an 




■Weight of crop in grams 
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increase in the availability of the plant nutrients in soil may be measured 
by the growth of crops, it is reasonable to conclude, from the foregoing 
data, that the increased crop yields from the soils receiving the more- 
succulent manure were due to an increase in the availability of the nutrients 
in the soil. 


CONSIDERATION OF EXPERIMENTAL ERROR 

In order to determine the degree of significance of the data just presented, 
and also to obtain a check on the accuracy with which the various analyses 
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Fig. 35. SERIES 1918. effect on growth of a subsequent wheat crop produced 
BY the incorporation IN THE SOIL OF GREEN MANURE AT VARIOUS STAGES OF 
MATURITY AND THE SUBJECTION OF THE MIXTURE TO A FIVE-MONTHS INCUBATION 
PERIOD 

The green manure at each stage came from equal soil areas 
(Data given in table 9) 


were performed, it was considered necessary to calculate the experimental 
error for the data obtained. This was done by finding the arithmetical 
mean values of the dry matter humified, of the nitrogen nitrified in the 
green manure, and of the total crop grown on the soils variously treated. 
The first two sets of means were expressed in percentages, the third in 
grams of dry matter produced. The probable error of these mean values 



decomposition of Green Manures 155 

was then determined according to Peter’s formula, as given by Mellor 
(1909). The formula is as follows: 

n \ n-i 

R represents the probable error; -T ( + v) indicates the sum of the devia- 
tions of every observation from the mean, the sign of each deviation being 
disregarded; n denotes the number of observations actually made. 

Before conclusions could be drawn as to the rate of decomposition of 
the green-manure crops, the following question was of necessity considered: 
Are the differences in the percentages of dry matter humified, in the grams 
of crop grown, and in the percentages of nitrogen nitrified in the green 
manure, in the variously treated pots, large enough to be significant? 
This question could be answered only by determining these differences 
and then calculating the probable error of each. The probable error was 
obtaii?fed by the use of the following formula : 

e=aJ Ei^+E2- 

In this formula Ei and £2 represent the probable errors of the values to 
be compared. Wood and Stratton (1910) state that such differences, to 
be significant, must be greater than 3.8 times the probable error. This 
would mean that the chances are thirty to one that such differences are 
due to treatment. 

It is evident that the differences existing between the results obtained 
from pots treated with the most succulent manure and those from pots 
treated with manure at more advanced stages, are evidently greater 
than 3.8 times the probable error. Hence they are significant. In general, 
the differences existing between the two maturer stages, B and C, are 
not large. This is true not only for the humus data, but also for the 
nitrate and crop figures as well. It indicates that as the crops used for 
green manures approach maturity, the results show proportionately less 
benefit derived. 


SUMMARY 

The value of organic matter in soil is dependent on the ease with which 
it decays. The more rapidly it decomposes, the more quickly can it be 
used by the various agencies within the soil. 

The greater the succulency of the crops used as green manures, the 
more quickly do they decay. 

When crops are about half grown, they are at the point of maximum 
succulency. This is also the stage at which enough bulk has developed 
i:o create a fairly large increase in organic matter when the crop is 
incorporated with the soil. 
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Soils receiving incorporations of green manures at' the half-mature 
stage, A, produced the largest crop yields when subsequent!}" cropped. 

Increasing amounts of dry matter adcj-ed to a soil, in conjunction with 
increased maturity, have the same general effect on the humus formation, 
the accumulation of nitrates, and the crop growth, as does the addition 
of equal weights at each stage of increased maturity. 

The more rapid the decomposition of green manures, the greater is the 
increase in the availability of plant nutrients in the soil, as shown by 
greater crop yields. 

The yoimger the organic matter used, the larger is the percentage of 
total nitrogen present therein. 

Nitrates accumulate at the greatest rate when green manures of 
maximum succulency are incorporated with the soil. 

Some of the nitrates formed in the soil by the influence of green njanure 
are probably utilized by growing organisms. 

Nitrates do not accumulate in the soil until the green manures have 
become considerably decomposed. 

The more readily the organic material is decomposed, the more rapidly 
does humus accumulate and the sooner does it break down to simple 
products. 

The longer the period during which green manures are allowed to humify 
in the soil, the less is the amount of humus found in the soil on analysis. 

There are apparently three periods in the humification of organic matter. 
In the first period humus alone is formed, thus allowing an accumulation 
in the soil. During the second stage humic decomposition sets in and 
the humus is reduced as rapidly as it is formed; accordingly no further 
accumulation is accomplished. In the third period, humus foimation 
ceases and the only process at work is that of humus decomposition, 
resulting in a rapid decrease in the amount of humus in the soiL 

Under the same conditions, rye and oats decay at approximately the 
same rate. Buckwheat, however, particularly in the maturer stages, 
decays much more readily than do rye and oats of corresponding maturity. 

CONCLUSION 

In these investigations, using as measurements the rapidity of humus 
formation, the accumulation of nitrates, and the increased availability 
of the plant nutrients, the subsequent crop growth proved thatAhe greatest 
rapidity of decomposition and the greatest benefit to the soil were achieved 
by the use of green manures at the half-grown stage. This is true for 
all three of the green manures used in this series of experiments. 



Decomposition of Green Manures 


15^ 


LITERATURE CITED 

Brown, P. E., and Allison, P. E. Influence of humus fomiing materials 
of different nitrogen-carbon ratios on bacterial activities. Iowa Agr. 
Exp. Sta. Research bul. 36:1^30. 1916. 

Carr, R. H. Is the humus content of the soil a guide to fertility? Soil 
sci. 3:515-524* 1917* 

Christie, A. W. The decomposition of the organic matter of kelp in 
the soil. Joum. indus. and engin, chem. 8:425-427. 1916. 

Conn, Herbert W, Agricultural bacteriology, p. 1-357. (Reference 
on p. 103.) 1901. 

Doryland, C. J. T. The influences of energy material upon the relation 
of soil microorganisms to soluble plant food. North Dakota Agr. 
Ex^. Sta. Bul. 116:318-401. 1916. 

Gainey, P. L. Real and apparent nitrifying powers. Science n. s. 

39:35-37* 1914* 

Gortner, Ross A. The organic matter of the soil. Soil sci. 3:1-8. 
1917. 

Hill, Harry H. The effect of green manuring on soil nitrates under 
greenhouse conditions. Virginia Agr. Exp. Sta. Tech. bul. 6:119- 
153 * 1915* 

Hopkins, Cyril G., and Aumer, J. P. Potassium from the soil. Univ. 
Illinois Agr .Exp. Sta. Bul. 182 : i-io. 1915. 

Hopkins, Cyril G., and Whiting, Albert L. Soil bacteria and phos- 
phates. Univ. Illinois Agr. Exp. Sta. Bul. 190:393-406. 1916. 

Hutchinson, C. M., and Milligan, S. Green manuring experiment, 
1912-13. India Agr. Res. Inst., Pusa. Bul, 40:1-31. 1914. 

Jensen, Charles A. Effect of decomposing organic matter on the 
solubility of certain inorganic constituents of the soil. Joum. agr. res. 
9:253-268. 1917. 

Lipman, Jacob G. Bacteria in relation to country life, p. 1-486. 
(Reference on p. 329.) 1912. 

Marshall, Charles E. Microbiology, p. 1—900. (Reference on p. 332.) 
1912. 

Maynard, L. A. The decomposition of sweet clover {Melilotus alba 
Desr.) as a green manure under greenhouse conditions. Cornell Univ. 
Agr. Exp. Sta. Bul. 394:117-149. 1917. 



I5S 


Bulletin 406 


Mellor, Josf:PH W. Higher mathematics for students of chemistry and 
physics, p. 1-641. (References on p. 524.) 1909. 

Merkle, Fred G. The decomposition (5f organic matter in soils. Amer. 
Soc. Agron. Joum. 10:281-302. 1918. 

Muntz, A. Du r61e des engrais verts comme fumure azotee. Acad. Sci. 
[Paris]. Compt. rend. 110:972-975. 1890. 

Schreiner, Oswald, and Pailyer, George H. Colorimetric, turbidity, 
and titration methods used in soil investigations. U. S. Bur. Soils, 
Bui. 31 : 1-60. (Reference on p. 26-27.) 1906. 

Snyder, Harry. Humus as a factor of soil fertility. In SoHs. XJniv. 
Minnesota Agr. Exp. Sta. Bui. 41 : 12-31. i8gf5. 

Production of humus from manures. In Univ. Minnesota 

Agr. Exp. Sta. Bui. 53 : 12-33. 1897. 

Truog, E. Factors influencing the availability of rock phosphate. Univ. 
Wisconsin. Agr. Exp, Sta. Research bul. 20:17-51. 1912. 

U. S. Bureau of Chemistry. Official and provisional methods of 
analysis, Association of Official Agricultural Chemists. U. S. Bur. 
Chem. Bul. 107:1-272. (References on p. 7, 19.) 1912. 

Velbel, B. The course of nitrification in fallow soil. Abstracted in 
Exp. sta. rec. 31:722. 1914. 

White, T. H. Tests of the use of crimson clover as a green manure for 
tomatoes. In Comparison of commercial fertilizers and stable manure, 
p. 100-106. Maryland State Exp. Sta. Bul. 199:93-106. 1916. 

Wood, T. B., and Stratton, F. J. M. The interpretation of experimental 
results. Joum. agr. sci. 3:417-440. 1910. 

Wright, R. Claude. The influence of certain organic materials upon 
the transformation of soil nitrogen. Amer. Soc. Agron. Journ. 7: 
193-208. 1915. 



JjE COMPOSITION OF GrEEN MaNURES 


159 


APPENDIX 

TABLE I. Series 1916.* Effect* of Maturity of Green Manure on Amount 
OF Humus Formed at the End of Twelve Months 




Num- 

Green 

Dry 

Propor- 

tionate 

Humus formed in 12 
. months 

Crop 


her of 
pot 

manure 

(grams) 

added 

(grams) 

amo tints 
of dry 
matter 
added 
(per cent) 

Total 

(grams) 

Average 

(grams) 

Rve 

A 

1 

2 

3 

181.S 

30.9 

100 

14.56 

16.2s 

15.84 

IS-SS zh 0.39 

Rye 

B 

1 

2 

1 3 

181.S 

40.0 

129 

22.55 

19.44 

20.60 

20.86 ±0.67 

Rye 

% 

C 

1 

2 

3 

181.S 

53.0 

171 -S 

25.10 
21 . 80 
21 40 

22.77 =fc 0.93 

Oats 

A 

1 

2 

3 

181.5 

38.6 

100 

18.77 

19.64 

14.36 

17.59 d= 1.28 

Oats 

B 

1 

2 

3 

1S1.5 

38.5 

99.7 

1 

15.09 

16.45 

IS. 32 

16.62 d= 0.87 

Oats 

' C 

1 

2 

3 

181.5 

39.1 

101.6 

22.50 

20.03 

19.33 

20.62 db 0,74 

Buckwheat 

A 

1 

2 

3 

181 .5 

21.3 

100 

17.47 

13.46 

15-53 

15.49 ± 0.80 

Buckwheat 

B 

1 

2 

3 

181.5 

36.2 

170 

34.17 

32.60 

28.35 

31.71 ± 1.33 

Buckwheat 

C 

1 

2 

3 

181.S 

45-3 

213 

34.56 
31 03 
28.09 

31.23 ± 1.32 


No checks were used with the 1916 series; hence the results will have to be interpreted in the light 
of this fact. 
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TABLE 2. Series 1916A Effect of Maturity of Green Manure on Amount 
OF Nitrates Formed at the End of Tw’elve Months 


Crop 

i 

Num- 
ber of 
pot 1 

Green 

manure 

(grams) 

Dry 

matter 

added 

(grams) 

Propor- 
' tionate 

Nitrates formed in 12 
j months 

amuunts 
of dry 
matter 
added 
> per cent) 

Total 

l (parts per 
million) 

Average 
(parts per 
million) 



I 




248 


Rye 

. . . .A 

2 

181.5 

30.9 

100 

i 260 

253 ± 2.58 


1 

3 




252 




I 




1 97. S 


Rye 

B 

2 

iSi.s 

40.0 

129 

1 108 

1 104 2.58 



3 




108 




I 




1 42 


Rye 

.. ..C 

2 

181.5 

53.0 

t 171.S 

1 42 

j 42 =b 0.00 



3 



e 

42 




I 




270 


Oats 

. ..A 

I 2 

181.S 

38.6 

\ 100 

290 

280 ±3.98 



3 




280 

1 # 



I i 




120 


Oats 

B 

2 ] 

181.S 

38.5 

99.7 

108 

109 =t: 4.58 


1 

3 1 




98 



1 

I i 




22 


Oats 

...C 

2 

181.S 

39.1 

101.6 

20 

20 ± 0.59 



3 I 



1 

19 




I 


i 

1 

136 


Buckwheat 

....A 

2 i 

181.S 

21.3 

100 

133 

133 =h 1.39 



3 ! 



1 

129 




I ' 


1 


295 


Buckwheat 

B 

2 

i 8 r.s 

36.2 1 

170 1 

279 1 

391 ± 4.92 



3 




300 i 




I ' 




243 ' 


Buckwheat 

C 1 

2 I 

181.S 

45-3 

213 

238 

237 ±2.78 



3 j 




230 



* No checks were used in the 1916 series. 
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TABLE 3. Series 1916.* Effect of Maturity of Green Manure Incubated 
IN Soil for Twelve Months on Grow’th of a Subsequent Wheat Crop 


Crop 

Num- 
ber of 
pot 

Green 

manure 

(grams) 

Dry- 

matter 

added 

(grams) 

Propor- 
tionate 
amounts 
of dry 
matter 
added 
(per 
cent) 

Crop to 
each 
unit of 
dry 
matter 
added 
(grams) 

Straw 

crop 

(grams) 

Grain 

crop 

(grams) 

1 

Total 

crop 

(grams) 

Average crop 
(grams) 


I 





23.40 

11.10 ' 

34.50 


Rye A 

2 

181.5 

30.9 

100 

1. 14 

21.40 

10. IS 

31 . 55 

35.38 =h 1.87 


3 



1 


28.90 

11.20 

40.10 



I 





12.30 

4.80 1 

17.10 


Rye B 

2 

181.S 

40.0 

129 

0.543 

18.50 

4-50 i 

23.00 

21.73 ± 1. 84 


3 





17.70 

7.40 

25.10 



I 





5. 05 

2. IS 

7.20 


Rye C 

2 

181.S 

^ 53.0 

171.S 

0.16 

5.60 

0.80 

6.40 

8.33 ± 1 . 19 


3 





7.80 

3.60 

11.40 



I 





22.97 

6.53 

29.50 


Dats A 

2 

181.S 

38.6 

100 

0.847 

23.40 

II . 10 

34-50 

32.70 db 1.27 

% 

3 





23.80 

10.30 

34-10 



1 





8 30 

4.20 

12.50 


Dats B 

2 

181.S 

38.5 

99.7 

0.29 

7.00 

1.50 

8. 50 

11.07 =b 1.02 


3 ' 





8.70 

3-50 

12.20 



I 





7.19 

0.91 

8.10 


Dats C 

2 

181.S 

39.1 

101.6 

0.20 

4.80 

2.40 

7.20 

7.83 ±. 0.25 


3 





5.60 

2.60 

8.20 



* No checks were used in the 1916 series. 
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TABLE 4. Series 1917. Effect of Maturity of Green Maotre on Percentage 
OF Dry Matter Humified at the End of Four Months 


Crop 

Num- 
ber of 
pot 

Green 

manure 

(grams) 

Dry 

matter 

added 

(grams) 

Propor- 
tionate 
amounts 
of green 
manure 
(per cent) 

^umus 
recovered 
from each 
pot 

(grams) 

Humus 
due to 
treat- 
ment'*" 
(grams) 

Dry 

hu2 

Total 
(per cent) 

matter 

mified 

Average 
(per cent) 


I 




44-70 

40.46 

72 


Rye A 

2 

iSi.s 

56.3 

100 

46 20 

41.96 

74 

72 ± 0.60 


3 




, 43.00 

38.76 

71 



I 




41.50 

37.26 

66 


Rye B 

2 

180.0 

56.3 

99.1 

38.00 

33.76 

60 

63 ± 1.39 


3 1 




40.10 

35.86 

64 



1 




36 50 

32.26 

57 


Rye C 

2 

150 0 

56.3 

83 

37.42 

33.18 

59 

56 ±1.59 


3 




33.10 

28.86 

52 



I 




49.42 

4 s. 18 

85 


Oats A 

2 

181.5 

52.7 

100 

51.58 

47.34 

88 

84 i 1.79 


3 




46.96 

42 72 

80 



1 




33.92 

29.68 

S6 


Oats B 

2 

181.5 

52. 7 

100 

33 • 50 

29.26 

55 

57 ±0.99 


3 




35.44 

31.20 

59 



I 



1 

33.54 

29.30 

SS 


Oats C 

2 

15s. 0 

52.7 

85.3 

33 - 14 

28.90 

54 

55 =t 0.59 


3 




34-26 

30.02 

S6 



I 




13-77 

9.53 

26 


Buckwheat.. .A 

2 

181.5 

36 5 

100 

II . 77 

7.53 

21 

26 ±1.79 


3 




15.32 

11.08 

30 



I 




26.39 

22 . IS 

60 


Buckwheat. . .B 

2 

181.5 

36 . 5 

100 

35 71 

31.47 

86 

76 =fc 6.17 


3 




33.91 

29.67 

81 



I 




27.64 

23.40 

64 


Buckwheat. . . C 

2 

144.0 

36.5 

79.3 

29. 14 

24 90 

68 

73 ± S.67 


3 




36.34 

32. 10 

87 



* Untreated checks showed an average humus content of 4.24 grams to each pot. 
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TABLE 5. Series 1917. Effect of Maturity of Green Manure on Nitrification 
Process at the End of Four Months 


Crop 

Num- 
ber of 
pot 

Green 

manure 

(grams) 

Dry 

matter 

added 

(grams) 

Pr^or- 
tionate 
amounts 
of green 
manure 
(per 
cent) 

Ni- 
trates 
in soil 
(parts 
per 

million) 

Ni- 
trates 
due to 
treat- 
ment* 
(parts 
per 

million) 

Ni- 
trogen 
added 
for each 
100 
grams 
of soil 
(milli- 
grams) 

Nitrogen in manure 
nitrified 

Total 

(per 

cent) 

Average 
(per cent) 

Rye A 

Rye B 

1 

2 

3 

181.5 

56.3 

100 

172 

i8r 

187 

87 

96 

102 

43-3 

4-5 

4-9 

5.2 

4.9 ± 0.13 

1 

2 

3 

180.0 

56.3 

99.x 

62 

69 

60 






23 -5 


j 

Rye C I 







1 

2 

3 

150.0 

56.3 

83 

40 

37 

37 






18.3 






Oats A 

• 

Oats B 

1 , 

2 

3 

181. 5 

52.7 

100 

262 

258 

267 

177 

173 

182 

22.7 

17.0 
16, 7 
17-3 

17.0 db 0.14 

1 

2 

3 

181.S 

52.7 

100 

62 

65 

69 






17.0 


Oats C 







1 

2 

3 

155 . 0 

52.7 

85.3 

51 

47 

44 






12.2 









Buckwheat.. A 

Buckwheat.. B 

Buckwheat. . C 

I 

1 3 

181.5 

36.5 

100 

248 

238 

234 

163 

153 

149 


12.7 
12. 1 
XI . 5 

12. 1 ±. 0.23 

27.9 


1 

2 

3 

181.5 

36,5 

100 

297 
305 

298 

212 
220 

213 


19.0 

21.0 
19. r 

19.7 ± 0.51 

24.0 


1 

2 

3 

144-0 

36 . 5 

79.3 

123 

129 

126 

38 

44 

41 

9.0 

9.8 
10.2 
10. 0 

10. 0 ± 0.08 



* Untreated checks showed an average nitrate content of 85 parts per million. 



TABLE 6. Series 1917. Effect of Maturity of Green Manure Incubated in Soil for Four Months on 

A Subsequent Wheat Crop 
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TABLE 7. Series 1918. Effect of Maturity of Green Manure on Percentage 
OF Dry Matter Humified at the End of’ Five Months 


The green material at each stage came from equal soil areas 


Crop 

Num- 
ber of 
pot 

Green 

manure 

(grams) 

Dry 

matter 

added 

(grams) 

Propor- 
tionate 
amounts 
of dry 
matter 
added 
(per 
cent) 

Humus 
recovered 
from 
each pot 
(grams) 

Humus 
due to 
treat- 
ment* 
(grams) 

Dry matter humified 

Total 
(per cent) 

Average 
(per cent) 


I 




II. 16 

4-43 

12. 2 


Rye A 

2 

181.5 

36.3 

100 

14.58 

7.85 

21.6 

IS . 3 =h 2.39 


3 




11.14 

4.41 

12. 1 



I 




12.44 

S.71 

7.3 


Rye B 

2 

323.0 

78.0 

215 

13.07 

6.34 

8.1 

8.3 zh 0.47 


3 




14. 12 

7.39 

9.5 



I 




16.72 

9.99 

6.6 


Rye C 

2 

366. 

iso.o 

413 

19.90 

13.17 

8.8 

8. 1 ± o.si 


3 



... 

20.02 

13 29 

8.8 



i 




13.93 

7.20 

21 0 


Oats. A 

2 

181 4 

! 34.4 

100 

13.81 

7.08 

20.0 

20.0 d; 0 40 


3 




13-12 

6.39 

19.0 



r 




15.69 

8.96 

14. r 


Oats B 

2 

273.0 

63.0 

183 

17.39 

10 66 

16.9 

IS . 9 d= 0.53 


3 




17.36 

10 63 

16.8 



I 1 




23-97 

17.24 

14. 1 


Oats C 

2 

350.0 

122.0 

355 

23.38 

16. 6s 

13-9 

14.0 ± 0.04 


3 1 




24.03 

17.30 

14. 1 



I 




17-00 

10.27 

38.0 


Buckwheat.. .A 

2 

181.S 

27.2 

100 

14.93 

8.20 

30.0 

32.4 ± 2.25 


3 




14.63 

7.90 

29. 1 



I 




19.82 

13.09 

18.9 

1 

Buckwheat.. .B 

2 

345.0 

69.0 

254 

19.52 

12.79 

18 . 5 

19.7 ± I.3I 


3 




21 .62 

14.89 

21 6 



I 

i 



21.03 

14.30 

14.3 


Buckwneat. . . C 

2 

400.0 

100.0 

368 

24.33 

17.60 

17.6 

15-8 ± 0.73 


3 




22.16 

15.43 

15.4 



* Untreated checks showed an average humus content of 6.73 grams to each pot. 
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TABLE 8. Series 1918. Effect of Maturity of Green Manure on Nitrification 
• Process at the End of Five Months 


The green material at each stage came from equal soil areas 






Propor- 

tionate 

• 

Ni- 

Ni- 

trates 

Ni- 
trogen 
added 
for each 

Nitrogen in manure 
nitrified 




Dry 



due to 




ctlllOUliLS 

of dry 
matter 
added 
(per 
cent) 

in soil 
(parts 
per 

million) 



Crop 

her of 
pot 

manure 

(grams) 

matter 

added 

(grams) 

treat- 

ment* 

(parts 

per 

million) 

100 
grams 
of soil 
(milli- 
grams) 

Total 

(per 

cent) 

Average 
(per cent) 

Rye A 

I 




190 

142 


12 . 56 


2 

181.5 

36.3 

100 

190 

142 

24.0 

12.56 

12.44 ±0.10 


3 




175 

127 


12 20 


Rye B 

I 




165 

117 


7.40 


2 

323.0 

78.0 

215 

160 

112 

33*5 

7.30 

7-30 ±0.02 


3 




160 

112 


7.30 



I 




44 

0 

r 

0.00 


Rye C 

2 

366.0 

150.0 

413 

52 

4 

66.0 

0.06 

0.04 zb 0 . 007 


3 




54 

6 


0.06 

Oats A 

I 




280 

232 


15.80 


2 

181.4 

34.4 

100 

267 

219 

26.0 

IS 40 

15.63 ±0 08 


3 




272 

224 


15.70 


Oats B 

I 




195 

147 


9.45 


2 

273-0 

63.0 

183 

165 

117 

2^8 

9. 10 

9.30 =t 0.08 


3 


I 


180 

132 


9.35 


Oats C 

I 




150 

102 


6.23 


2 

350.0 

122.0 

355 

158 

no 

37.0 

6.35 

6.21 ± 0.06 


3 




142 

94 


6.05 










I 




400 

38s 

352 

337 


35.30 

34.00 


Buckwheat.. A 

2 

181.5 

27.2 

100 

22.4 

35.37 =fco.i 7 


3 




415 

367 


36.80 









I 




533 

533 

48s 

485 


20.00 


Buckwheat. .B 

2 

345. 0 

69.0 

254 

52.0 

20.00 

20.80 d: 0.64 


3 




571 

523 


22.40 








Buckwheat. . C 

I 




460 

412 


18.00 


2 

400.0 

100.0 

368 

440 

392 

56.5 

17.00 

18.20 drO.SS 


3 




492 

444 


19.60 


* Untreated checkb showed an average nitrate content of 48 parts per million. 
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(grams) 

<N i>- 

(N \0 w 
<N (N ej 

i>* rv. 

CO 

00 vd M 

!>. M 

00 CO d 

W 1-1 cs 

r- ev 
00 VO d 

ov VO w 

vovO M 

CO VO 

00 dv 
w *-< (N 

M VO C>- 

vo M d 

M l-H M 

d CO !>. 
tOCl d 

W M 

Total 

crop 

(grams) 

mom 

<0 w m 
(N CO Cl 

0 VO 0 

CO m Os 

000 

0 10 to 

co ev ■+ 
<N <N <N 

0 0 VO 
cO|-< 

CO rT 
d d vd 

VO CO 0 

<M C 01 >. 
CM (N Cl 

■+00 0 

VOW 0 

ov VO 

M M l-( 

• 

Grain 

crop 

(grams) 

10 ^ o\i 

CS »-t 

1 Ov <N OV 

d w v-i 

CO 0 ON 

ei i-i 

VO 0 Ov 

W w 

vD moo 

<N 0 

>-t M 

CO T+O 

CS Cl CO 

CO ONM 

V-t H- ! M 

CO CN 00 

M M 

Straw 

crop 

(grams) 

0 'O VO 

'+00 CO 
ei M 

w fOH^ 
•+ C'-. 

h-l M W 

0 

M CMO 

M (-1 

20.5 

20.5 

22 . 6 

rh VO 

1-1 Cv ev 

0 M rj* 

Cv Os VO 

CO •+ 0 
d i-< +* 

Cl Cl w 

vO Ov Cv 

r>. CO to 

Cl Ov Cl 

00 JO ^ 

Crop 
to each 
unit of 
dry 
matter 
(grams) 

Th 

VO 

d 

d 

tN. 

0 

d 

i 

1 

VO 

10 

d 

CO 

0 

0 

d 

’+ 

C'*. 

d 

i 

ov 

d 

d 

Propor- 
tionate 
amounts 
of dry 
matter 
added 
(per cent) 

0 

0 

VO 

Th 

0 

0 

M 

. 

1 

VO 

VO j 

CO 

j 

0 

0 

M 

'+ 

VO 

Cl 

00 

VO 

CO 

Dry 

matter 

added 

(grams) 

CO 

vd 

CO 

0 

00 

0 

d 

10 

w 

Tf 

*+ 

CO 

1 

0 1 

CO 

VO 

0 

M ! 

Cl 

!>. 

Cl 

0 

0 

d 

0 

Green 

maijure 

(grams) 

10 

CO 

0 1 

CO 

CN 

CO ! 

i 

0 

1 

VO I 
VO 1 
CO 

CO 

0 

CO 

0 1 

0 i 

VO 

CO 

VO 

i 

M 

0 

m 

'+ 

CO 

1 <=! 

1 d 

' S- 

! ^ 

Num- 

ber 

of 

pot 

1-1 'ei CO 

M tS fO 

M ev CO 

w CO 

w ei to 

W Cl CO 

M d CO 

M Cl CO 

1 

W Cl CO 

Crop 

Rye A 

Rye B 

Rye C 

Oats A 

Oats B 

Oats C 

Buckwheat A 

Buckwheat B 

Bmekwheat C 


* Untreated checks showed an average total crop growth of 4.3 grams. 
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TABLE 10. Comparison of the Amounts of Dry Matter Humified from Crops 
Incorporated with Soil at Different Stages of Growth* 


(The first letter appearing on the left side of the colurnn represents the greater 
percentage of h-umification. For the differences to be significant, they must be 3.8 
times the probable error.) ‘‘ 


Crop 

Series 1917 

(Data given in table 4) 

Series 1918 

(Data given in table 7) 

Stages of 
growth 
compared 

Difference 
(per cent) 

Stages* of 
growth 
compared 

Difference 
(per cent) 

Rye j 

A and B 
A and C 
B and C 

9 ± 1 . 51 

16 zh 1.67 

7 ± 1.95 

A and B 
A and C 
B and C 

7-0 ± 2.43 
7.2 ± 2.44 

0 . 1 ±0.69 

Oats * 

A and B 
A and C 

B and C 

27 ± 2.04 ' 

29 ± 1.87 

2 ± 1 . 14 

A and B 
A and C 
B and C 

5.0 ± 0.90 

6.0 =b 0.40 

1 .0 ± 0.80 

^ 

Buckwheat | 

B and A 
B and C 
C and A 

50 ± 6.45 

3 ± 8.41 

47 ± 5-93 

A and B 

B and C 
A and C 

12.7 zb 2. 13 

3.9 i 1.49 

16.6 zb 1.84 


No chcchs were used in the 1916 series; hence for that series no calculations could be made. 


TABLE II. Comparison of the Amounts of Nitrogen Nitrified in Crops 
Incorporated with Soil at Different Stages of Growth* 


(The first letter appearing on the left side of the column represents the greater 
percentage of nitrification. For the differences to be significant, they must be 3.8 
times the probable error.) 


Crop 

Series 1917 

(Data given in table 5) 

Series 1918 

(Data given in table 8) 

Stages of 
growth 
compared 

Difference 
(per cent) 

Stages of 
growth 
compared 

Difference 
(per cent) 

Rye ^ 

i 



AandB 
A and C 
B and C 

5. II zb 0. 10 

12. *40 zb 0. 10 

7 . 29 zb 0 . 02 




Oats 1 

i 



A and B 
A and C 

B andC 

6.33 zb 0 . II 

9 42 zb 0. 10 
3.09 zb 0. 10 




Buckwheat - 

r 

i 

B and A 

B and C 
A and C 

7-6 ± .55 
9-7 ± -51 

2.1 ± ,24 

A and B 
A and C 
B and C 

14.57 ± 0.65 
17.17 ± 0.57 

2,60 zb 0.84 


* No checks were used in the 1916 series; hence for that series no calculations could be made. 
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TABLE 12. Comparison of the Amounts of Crop Grown on Soils That Had 
Been Treated with Green Manures at Different Stages of Maturity 


(The first letter appearing on the left side of the column represents the greater 
amount of crop grown. For the differences to be significant they must be 3.8 times 
the probable error.) 


Crop 

1 

. Series 1917 

(Data given in table 6) 

j 

Series 1918 

(Data given in table 9) 

Stages of 
growth 
co'i pared 

Difference 
(per cent) 

Stages of 
growth 
compared 

Difference 
(per cent) 

f 

Rye 1 

• _ 

A and B 
A and C 
B and C 

6.37 ± 1.44 
8.77 ± 1.44 
2.40 ±1.15 

A and B 
A and C 

B and C 

10.2 dr 1.54 
14.0 dr 1.87 
3-8 dr 1.54 

Oats 1 

A and B 
A and C 

B and C 

12.65 dr 2.83 
18.62 d= 1.06 

5.97 dr 2.79 

A and B 

A and C 

B and C 

10.5 rfc 0.85 

14.2 dr I.I7 
3-7 ± 1.30 

Buckwheat | 

A and B 
A and C 
! B and C 

1 

13.16 rh 2.63 ! 
I 16.63 dr 2.05 : 
3.47 dr 1.77 1 

i 

A and B 
A and C 
C and B { 

7.1 dr 1.28 

7.3 ± 1.34 

0.2 dr 1.22 


* No checks were used in the 19x6 series; hence for that series no calculations could be made. 
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PRODUCTION OF NEW STR.\INS OF CORN FOR NEW YORK » 
C. H. Myers, H. H. Love, and F. P. Bussell- 

The production of com in New York has never reached the mark attained 
by some of the Com Belt States, yet the value of the crop each 3^ear places 
it among the important crops of the State. In 1918 the value of the com 
crop in New York was $51,660,000.^ This was somewhat greater than 
the value of either the oat or the potato crop for that year, and a little 
less than half the value of the hsLj crop. These comparisons show the 
relative importance of ^com in the agriculture of the State. In the refer- 
ence just quoted, figures are given for 1913 which indicate that approxi- 
mately half of the crop is cut green for the silo. Of the remaining part, 
which is matured for grain, about half is cut and shocked in the field, 
while the other half is cut and hauled to the bam for husking. While 
these figures are not absolute, the}^ give a general indication of the method 
of disposal of the crop. No statistics are available concerning the relative 
amounts of flint and dent varieties produced, but obseiA^ations would 
indicate an increase in the relative acreage of dent corn. 

Up to the time of the beginning of this investigation no systematic com 
breeding had been done in this State by this experiment station. It is 
true, however, that a considerable number of farmers have always prac- 
ticed, and still continue to practice, some method of selection, which has 
often resulted in the production of local strains. Most of this work has 
been done with the flint varieties. 

As the constmction of silos increased, there was a larger use of dent 
varieties, since these generally give a greater yield per acre than do the 
flints. For the most part, this seed was obtained from the Middle West, 
where the -season is better adapted to the growth of com. Consequently, 
this corn in New York often failed to reach a stage of maturity sufficiently 
advanced even for ensilage. This state of affairs offered an opportunity 
for com-breeding work with dent varieties, especially along the line of 
increased maturity. 

VARIETIES PRODUCED 

Three strains of corn have been produced as a result of the corn-breeding 
investigations described herein. Cornell ii was derived from the variety 

1 Paper No._ 79 ^ Department of Plant Breeding, Cornell University, Ithaca, New York. 

- The experiments herein reported were organised by Dr. H. J. Webber in 1908. In J910 the work with 
Cornell 12, in Westchester County, was started by Dr H. H. Love. The work with Cornell ii and Web- 
ber's Dent, in Cayuga and Saratoga Counties, respectively, was conducted by Dr. Webber until 1912, 
and after that it was in charge of Dr. C. H. Myers. The ensilage tests were conducted by Dr. F. P. Bussell. 

3 Yearbook of the United States Department of Agriculture, 1918, page 452. 
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Pride of the North. The breeding plat where it was developed was con- 
ducted in cooperation with E. W. Mosher, of Aurora, Cayuga County, 
New York. This strain is distinctly a Ppde-of-the-North type. It gives 
a good yield of grain and a medium yield of stover. It matures regularly 
in Cayuga County and in other places of similar climatic conditions. 

Webber’s Early Dent was derived from Funk’s Ninety Day, a mid- 
western dent, and has been produced in cooperation with G. R. wSchauber, 
of Ballston Lake, Saratoga County, New York. Webber’s Early Dent 
is also a yellow variety, but of an entirely different type from Cornell ii. 
It matures regularly in Saratoga County, where the season is rather short. 
Its yield of grain and stover is about like that of Cornell 1 1 . 

A third strain, Cornell 12, was produced in Westchester County, in 
cooperation with G. D. Brill, on the Seth Low farm at Bedford Hills. 
This strain, like Webber’s Early Dent, was derived from Funk’s Ninety 
Day. At the beginning of the third year’s work with Webber’s Ularly 
Dent, the corn from half of each of the seed ears planted in the Saratoga 
County plat in that year was taken to Westchester County to start the 
plat there. Cornell 12 is not markedly different in type from Webber’s 
Early Dent. But owing to the length of the growing season in West- 
chester Count}^ the former strain matures much later, requiring a season 
from ten days to two weeks longer. Under these conditions it is a heavier 
yielder, both in grain and in stover, than either of the other strains. 

In obtaining these strains of corn, no new or unique methods have been 
devised. Some adaptations have been made in applying methods that 
have been in use for some time. Probably the following report of the 
methods and results of this work will be of value to the fanners of the 
State, as well as to experiment station workers in other States. 

PRINCIPLES OF SELECTION 

It may not be amiss to briefl}^ summarize the principles underlying the 
modern conception of selection with respect to the practical problems 
involved. The earlier conception of the result of selection was that 
there was an accumulative effect, due to continued selection of individuals 
characterized by small differences caused by environment, which gradually 
tended to change the characteristics of the race. This idea was held by 
both plant and animal breeders. 

Within recent years, however, as the result of carefully planned and 
executed experimental work, our understanding of the inheritance of 
acquired characters has been changed. Selection always seems"' effective in 
producing new strains or breeds. But a careful analysis, in the light of our 
present knowledge, shows that these results are attained through the isola- 
tion of strains which are already in existence in the general ])opulation of 
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the plants or animals with which we are workin^^, but whose individuality 
is hidden in the mass until individual studies discover these differences. 
By selection, these individual strains are isolated and propagated, thus 
giving the impression of a change in the character of the race, when, as 
a matter of fact, it is merely the isolation of one of the component parts 
or strains. 

This idea of selection is easily illustrated by the work with self-fertilized 
crops, such as wheat, oats, or barley. The cross- or open-fertilized crops, 
such as com, do not illustrate this so readily, but a careful analysis, as 
will be shown later, proves that they also follow this principle. 

METHODS USED 
planting 

The well-known ear-to-row method was used in conducting all of these 
plats. In the beginning, loo ears were chosen for each plat. From each 
ear an individual row was planted, usually from thirty to fifty hills long. 
Usually five kernels per hill were planted, and later, after the plants had 
become established, these were thinned to three stalks per hill. This 
series of loo rows was repeated at least once, as a check against soil varia- 
tion and other irregularities. 

DETASSELING 

Many experiments have been made to study the effect of inbreeding 
on com, but no detailed description of these is given in this report. How- 
ever, it may be stated as a demonstrated fact that inbreeding tends to 
reduce the vigor of cclfn to a considerable extent. As a result of continued 
inbreeding, a strain of com reaches a point beyond which there is little, 
if any, further decrease in vigor. Such a strain is marked by its uniformity 
and its relatively low yielding capacity. The crossing of two such inbred 
strains immediately results in a striking restoration of vigor, sometimes 
greater than that of the original varieties from which the inbred strains 
were obtained. 

A number of suggestions for corn-improvement work, based on these 
facts, have been made by different investigators. These suggestions 
have not been used in the work reported here, except in the avoidance of 
close inbreeding. To accomplish this, a system of detasseling alternate 
rows was practiced. An arrangement of planting was devised to simplify 
this procedure and to make it possible to have the seed of each parent ear 
produced in a detasseled row. In figure 36 is shown the general plan of 
planting for this purpose. In the plat there are 100 ear-rows and they are 
repeated once. In the first series, the ears are planted consecutively 
from I to TOO. In the second series, ear no. i is planted end to end with 
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ear no. 50 of the first series, and ear no. 52 is planted end to end with ea 
no. I of the first series, and so on, as indicated in the diagram. Then 
beginning with the first row in the plat,^ alternate rows are detasselec 
straight through the whole plat. Thus, in the first series ear no. i is ii 
a detasseled row, while in the second series it is in a tasseled row. Fo 
convenience in haiwesting and in note taking, the ears in the second serie 
are numbered as 10 1 to 200 to distinguish them from those in the firs 
series. 

First Series Second Series 


I 50 hills 

1 52 50 hills 

2 

153 

3 

154 

4 

155 

S 

156 

48 

199 

49 

200 

50 

lOI 

51 

102 

52 

103 

97 

148 ■ 1 

98 

149 

99 

150 

100 

151 


Detasseled 


Detasseled 


Detasseled 


Detasseled 


Detasseled 


Detasseled 


Detasseled 


Fig. 36. METHOD OF PLANTING AND DETASSELING 
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harvesting, and selection of seed 

Dtiring the growing season, only general notes were taken concerning 
the growth and appearance of^the individual rows. At harvesting time, 
each row was harvested separately and ears were reserved from each to 
be used as seed the following year. A large proportion of these resem^ed 
ears were never used as seed, since from 60 to 75 per cent of the rows 
were discarded each 3^ear. But the selections could not be made until 
the notes on the two series could be brought together and tabulated. 
From six to eight of the best ears from each row were therefore selected 
and were labeled with wire tags. Then, after the selection of ears from 
the best row’s had been made, the remainder were discarded. 

In malving the selections of the best rows, and of the ears from these 
selected rows, no particular attention W'^as paid to t^-pe. The only points 
taken into consideration w’ere yield and maturity. It seemed more logical 
to make selections according to this standard, rather than according to 
some arbitrarily fixed score-card points, w’hich migFt or might not be 
correlated with high Auelding capacity. Therefore no effort was made to 
select toward any particular type. Measurements of all seed ears used 
in the different plats from year to year w^ere made, however, and an analysis 
of these data is given elsew’here in this bulletin. Whatever the type of 
each of these three strains of corn may be now, it is the type that has come 
out of this selection in which yield and maturity were the only considera- 
tions. In this connection it should be said that wdth the Webber’s Early 
Dent, in Saratoga County, the question of maturity w^as more important 
than it w^-as wdth the Cornell ii, in Ca^mga County ; while wdth the Cornell 
12, in Westchester County, the factor of maturity w^as not a very impor- 
tant one, because of the long growing season in that part of the State and 
also because the seed for starting this plat had already undergone a two- 
years selection for maturity. 

SELECTION coefficient 

Where maturity" w’as a very important factor, as in Saratoga County, 
use was made of a selection coefficient, which combined both maturity 
and yield into a single expression. At harv^est time each individual row 
was husked and the com was weighed. The ntunber of stalks, disregard- 
ing suckers, W’-as also taken. Prom these data the average yield per stalk 
was computed. The ears were also sorted and counted as ripe and unripe. 
From these figures the percentage of maturity was computed. The yield 
per stalk was then multiplied by the percentage of maturity, to obtain the 
selection coefficient which w’as used in choosing the rows from which ears 
were to be taken for the following year’s breeding plat. While this selec- 
tion coefficient may have been obtained in a somewhat arbitrary manner. 
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it seemed to funiish a good method of combining both the quality of yield 
and that of maturity into one expression which could be used during 
the subsequent course of the work. In table i are given the data from 
the crop of 1909 in the Saratoga County plat, showing the use of 
the selection coefhcient. 

TABLE I. Data from Saratoga County Plat, Crop of 1909 


i 

i 

Row * 
no. i 

1 

1 

i 

i 

Progeny 

no. 

Num- ' 
ber 
of 

stalks I 

1 

Xum- ' 
ber of ! 
suck- 
ers 1 

1 

.1 

1 

i 

1 

Total ! 
yield j 
ipounds) j 

1 

] 

Yield 

per 

stalk 

V pounds) 

• 

Num- 
ber of 
npe 
ears 

Num- 
ber of 
unripe 
ears 

Per- 

centage 

of 

matur- 

ity 

Selection 
coefficient 
(total yield 
multiplied 
by per- 
centage of 
maturity) 

Selection 
coefficient 
(yield per 
stalk 

multiplied 
by per- 
centage of 
maturity) 

I 1 

3- 9 ~i 

73 

3 ] 

50 5 

0 693 

19 

53 

26.4 

13 33 

0 183 

2 1 

3-15-1 

56 

16 ! 

42 5 

0 759 

19 

30 

38 8 

16 49 

0.294 

3 

3-21-1 

74 

2 1 

48.0 

0 649 

30 

40 

42 9 

20 59 

0 278 

4 

3-22-1 

71 

3 ‘ 

51 5 

0 725 

18 

47 

27 7 

14-27 

jO 201 

5 

3-27-2 

75 

3 

44.0 

0 586 

21 

44 

32.3 

14. 21 

0 189 

6 

3-31-1 

74 

3 

53 5 

0 723 

II 

60 

15 5 

8 29 

0 112 

7 

3-32-1 

75 

2 

51.0 

0 680 

19 

52 

26 8 

13.67 

0 182 

8 

3-33-1 

73 

3 

-13 5 

0 596 

24 

40 

37.5 

16 31 

0 223 

9 

3-34-1 

71 

3 

50 0 

0 704 

0 635 

13 

57 

i8-6 

9.30 

0. 131 

10 

3-35-1 

74 

2 

47.0 

23 

43 

34-9 

16.40 

0. 222 

II 

3-37-1 

72 

2 

44-0 

0 6ri 

17 

51 

25.0 

II . 00 

0 153 

12 

3-40-1 

74 

2 

48 0 

0 649 

25 

43 

36.8 

17.66 

0 239 

13 

3-42-2 

75 

3 

45.0 

0.600 

13 

53 

19-7 

8 87 

0. 118 

14 

3-43-1 

72 

6 

47 0 

0 653 

37 

30 

55 3 

25 99 

0.361 

15 

3-46-1 

7t 

2 

39 5 

0 556 

14 

36 

28 0 

11.06 

0 156 

16 

3-47-1 

69 

5 

52 0 

0 754 

20 

50 

28 6 

14. 87 

0.216 

17 

3-49-1 

73 

5 

51.0 

0 699 

18 

50 

26.5 

13 52. 

0 185 

18 

3-64-1 

J 3 

3 

42 5 

0 367 

0 694 

21 

42 

33-3 

14 15 

0.189 

19 

3-61-1 

72 

4 

50 0 

27 

40 

40 3 

20. 15 

0 280 

20 

3-60-1 

72 

4 

39 5 

0 549 

27 

30 

47 4 

iS 72 

0 260 

21 

3-50-1 

68 

s 

46 0 

0 676 

4 

55 

6.8 

3.12 

0.046 

22 

3-67-r 

73 


36.0 

0 493 

13 

36 

26 s 

9.54 

0 131 

23 

3-73-3 

70 

4 

41 5 

0 593 

16 

41 

28 I 

11.66 

0. 167 

24 

3-80-1 

74 

7 

45 5 

0 615 

29 

34 

46 0 

20 93 

0. 2S3 

25 

3-90-1 

75 

0 

46 0 

0 613 

23 

46 

33 4 

15.36 

0.20s 

26 

3-94-2 

70 

2 

42 5 

0 607 

24 

38 : 

38 8 

16.49 

0 236 

27 

3-95-1 

70 

4 

49.0 

0 700 

7 

59 i 

I I 

0.52 

0.008 

28 

3- 9-2 

72 

9 

50.5 

0 701 

29 

37 

43.9 

22. 17 

0.308 

29 

3-21-2 

72 

5 

44 5 

0 618 

19 

46 

29 2 

12 99 

0.180 

30 

3 - 22-2 

68 

8 

47 5 1 

0 699 

42 

26 

61.8 

29 36 

0 432 

31 

3-27-3 

66 

4 

44 0 

0 667 

16 

47 

25 4 

ir iS 

0 169 

32 

3-31-2 

74 

5 

52 5 

0 709 

41 

30 

57 8 

30.35 

0 410 

33 

3-32-2 

73 

9 

51 5 

0 705 

10 

57 

14 9 

7 67 

0. 105 

34 

3-33-2 

62 

4 t 

39 5 

0 637 

26 

24 

52.0 

20 54 

0 331 

35 

3-34-2 

72 


48 5 

0 674 

30 

39 

43.5 

21 10 

0 293 

36 

3-35-2 

73 

3 

49 0 

0 671 

20 

44 

31.2 

15 29 

0 209 

37 

3-37-2 

70 

6 

43 5 

0 621 

22 

36 

37.9 

16.49 

0.235 

38 

3-40-2 

69 

6 

46 0 

0 667 

19 

40 

32.2 

14. 81 

0 215 

39 

3-41-I 

72 

5 

47 5 

0 660 

31 

32 

49.2 

23 37 

0.325 

40 

3-42-4 

6S 

8 

46 5 

0 6S4 

13 

49 

21.0 

9 77 

0.144 

41 

3-43-2 

73 

5 

51 0 

0 699 

59 

15 

79 .7 

40 65 

0 557 

42 

3-46-2 

73 

6 

48 5 

0 664 

50 

19 

72 5 

35 16 

0 481 

43 

3-47-2 

73 

5 

44 5 

0 610 

35 

36 

49-3 

21.94 

0.301 

44 

3-49-2 

75 

4 

41 5 

0 553 

30 

29 

50.9 

21 12 

0 281 

45 

3-50-2 

73 

4 

46.0 

0 630 

37 

32 

53 6 

24 66 

0 338 

46 

3-60-2 

75 

5 

49 5 

0.660 

34 

37 

47.9 

23 71 

0 316 

47 

3-61-2 

72 

10 

49 5 

0 688 

51 

20 

71.8 

35 54 

0 494 

48 

3-64-2 

71 

5 

49 5 

0 697 

44 

30 

59-5 

29.45 

0.415 

49 

3-67-2 

74 

5 

49 0 

0 662 

20 

50 

28 6 

14. 01 

0.189 

50 

3-90-3 

73 

4 

' 35 5 

0 4S6 

39 

16 

70 9 

25 17 

0.34s 

51 

3-95-2 

70 

3 

41 0 

0 586 

21 

37 

36 2 

14.84 

0 212 

52 

3-15-2 

73 

5 

39.5 

0.541 

29 

31 

48.3 

19 oS 

0.261 

53 

3-21-3 

74 

I 

43 5 

0 588 

30 

35 

46 2 

20. ib 

0. 272 

54 

3-22-3 

72 

2 

45 • 5 

0.632 

38 

29 

56.7 

25 80 

0.358 

55 

3-27-4 

73 

0 

39 0 

0 534 

19 

40 

32.2 

12.56 

0. 172 

56 

3-32-3 

74 

3 

44 5 

0 601 

44 

21 

67.7 

30. 13 

0.407 

57 

3-33-3 

67 

7 

42 5 

0 634 

24 

37 

39 3 

1 6- 70 

0 249 

58 

3-34-3 

72 

7 

44 5 

0.618 

34 

28 

54 8 

24 39 

0 339 

59 

3-35-3 

68 

6 

37 0 

0.544 

II 

36 

23 4 

S.66 

0 127 

60 

1 3-37-3 

74 

2 

37.0 

0 500 

22 

26 

45 8 

16.95 

0 226 
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TABLE I ( continued ) 


Row 

no. 

1 

Progeny 

no 

Num- 

ber 

of 

stalks 

Num- 
ber of 
suck- 
ers 

Total 

yield 

(pounds) 

Yield 

per 

stalk 

(pounds) 

Num- 
ber of 
ripe 
ears 

Num- 
ber of 
unripe 
ears 

Per- 

centage 

of 

matur- 

ity 

Selection 
coefficient 
(total yield 
multiplied 
by per- 
centage of 
maturity) 

Selection 
coefficient 
(y.eld per 
stalk 

multiplied 
by per- 
centage of 
maturity) 

61 

3-41-2 

70 

2 

37 

5 

• 0 

536 

13 

50 

20 

6 

7.73 

0. no 

62 

3-43-3 

74 

I 

44 

S 

0 

601 

36 

31 

53 

7 

23 90 

0.323 

63 

3-46-3 

73 

I 

43 

5 

0 

596 

27 

33 

45 

0 

19.58 

0. 268 

64 

3-47-3 

74 

0 

47 

0 

0 

635 

36 

28 

S6 

3 

26.46 

0.358 

65 

3-49-3 

72 

2 

48 

5 

0 

674 

27 

40 

40 

3 

19-55 

0. 272 

66 

3-50-3 

72 

5 

47 

5 

0 

660 

38 

28 

57 

6 

27.36 

0.380 

67 

3-6 o ~3 

70 

5 

43 

0 

0 

614 

26 

40 

39 

4 

16 94 

0. 242 

68 

3-61-3 

74 

4 

38 

0 

0 

514 

40 

24 

62 

5 

23.7s 

0 321 

69 

3-64-3 

72 

0 

44 

0 

0. 

611 

32 

32 

50 

0 

22. 00 

0.305 

70 

3-95-3 

75 

4 

43 

5 

0 

580 

23 

44 

34 

3 

14.92 

0. 199 

71 

3-67-3 

74 


46. 

0 

0 

622 

30 

39 

43 

S 

20.01 

0 271 

72 

3-15-3 

74 

I * 

40 

5 

0 

547 

29 

33 

46 

8 

18.95 

0.256 

73 

3-32-4 

72 

4 

51 

5 

0 

715 

29 

43 

40 

3 

20.75 

0.288 

74 

3-34-4 

74 

0 

43 

5 

0 

5S8 

36 

28 

56 

3 

24 49 

0.331 

75 

3-35-4 

72 

2 

45 

0 

0. 

625 

30 

34 

46 

9 

21. 10 

0. 293 

76 

' 3-37-4 

73 

2 

37 

5 

0 

514 

32 

26 

55 

2 

2Q 70 

0. 284 

77 

3-5 0-S 

73 

2 

42 

0 

0 

575 

24 

41 

36 

9 

15 50 

0. 212 

7S 

3-60-4 

75 

2 

39 

0 

0 

520 

37 

27 

57 

8 

22 S4 

0.301 

79 

3-61-4 

73 

2 

42 

0 

0 

575 

28 

35 

44 

4 

18 65 

0.255 

So 

3-64-4 

73 

3 

32 

5 

0 

445 

13 

32 

28 

9 

9 39 

0. 129 

81 

3-67-4 

73 

1 

37 

0 

0 

507 

6 

47 

ir 

3 

4 18 

0 057 

82 

3-95-4 

73 

4 

43 

0 

0 

589 

23 

40 

36 

5 

15 70 

0.215 

S3 

3-34-5 

71 

5 

47 

5 

0 

669 

14 

54 

20 

6 

9. 79 

0.138 

84 

3-32-6 

74 

4 

47 

0 

0 

635 

16 

54 

22 

9 

10 76 

0.145 

85 

3-37-7 

74 

7 

45 

0 

0 

608 

5 

53 

8 

6 

3.87 

0.052 

86 

3-41-4 

73 

r 

45 

5 

0 

623 

18 

43 

29 

5 

13 42 

0.184 

87 

3-46-4 

74 

4 

47 

0 

0 

635 

34 

22 

60 

7 

28. 53 

0.38s 

88 

3-47-4 

73 

2 

42 

5 

0 

582 

35 

20 

63 

6 

27 03 

0.370 

89 

3-49-4 

74 

9 

43 

0 

0 

581 

19 

40 

32 

2 

13.8s 

0. 187 

90 

3-64-5 

62 

2 

31 

0 

0 

500 

27 

12 

69 

2 

21 45 

0.346 

91 

3-32-7 

74 

6 

50 

5 

0 

682 

12 

59 

16 

9 

8 53 

0. 115 

92 

3-34-6 

75 

3 

39 

0 

0 

520 

19 

45 

29 

7 

II 58 

0.154 

93 

3-35-6 

74 

I 

39 

5 

0 

534 

7 

47 

13 

0 

5-14 

0.069 

94 

3-37-9 

72 

3 

37 

5 

0 

521 

18 

32 

36 

0 

! 13 SO 

0.188 

95 

3-41-5 

73 

0 

39 

0 

0 

534 

6 

-46 

ir 

5 

' 4 49 

0.061 

96 

3-46-5 

74 

2 

31 

5 

0 

426 

19 

20 

48 

7 

15 34 

0.207 

97 

3-47-5 

75 

3 

49 

5 

0 

660 

21 

47 

30 

9 

IS 30 

0 204 

98 

3-95-5 

74 

3 

40 

5 

0 

547 

17 

41 

29 

3 

II 87 

0.160 

99 

3-64-7 

74 

2 

41 

0 

0 

554 

29 

30 

49 

2 

20 17 

0.273 

100 

3-64-6 

71 

I 

41 

5 

0 

585 

18 

39 

31 

6 

13. II 

0.18s 

lOI 

3- 9-1 

72 

7 

40 

5 

0, 

.563 

22 

39 

36 

I 

14 62 

0.203 

102 

3-15-I 

60 

9 

42 

5 

0 

708 

19 

33 

36 

5 

15 51 

0 258 

103 

3-21-1 

70 

0 

39 

0 

0 

557 

6 

47 

1 1 

.3 

4.41 

0 063 

104 

3-22- 

73 

4 

40 

• 5 

0 

555 

15 

40 

27 

0 

10 94 

0 ISO 

105 

3-27-2 

74 

I 

36 

0 

0. 

.486 

17 

43 

28 

3 

10 19 

0 138 

106 

3-31-1 

72 

2 

40 

0 

0. 

.556 

7 

56 

II 

I 

4-44 

0 062 

107 

3-32-1 

75 

I 

44 

5 

0, 

.593 

10 

55 

15 

4 

6,85 

0 ogi 

108 

3-33-1 

74 

I 

41 

5 

0. 

.561 

20 

47 

29 

9 

12 41 

0. 168 

109 

3-34-1 

73 

4 

46 

5 

0. 

.637 

II 

56 

16 

4 

7 63 

0 104 

no 

3-35-1 

72 

4 

41 

5 

0. 

• 576 

10 

57 

14 

9 

6.18 

0 086 

III 

3-37-1 

73 

2 

38 

. 0 

0, 

521 

10 

51 

16 

4 

6 23 

o.oSs 

112 

3-40-1 

72 

8 

41 

5 

0, 

.576 

5 

59 

7 

8 

3.2-1 

0 045 

113 

3-42-2 

75 

3 

34 

0 

0 

453 

3 

40 

7 

0 

2.38 

0.032 

114 

3-43-1 

75 

5 

41 

5 

0 

553 

21 

48 

30 

4 

12.62 

0 168 

115 

3-46-1 

73 

4 

40 

5 

0. 

555 

8 

44 

15 

•4 

6.24 

0 085 

116 

3-47-1 

72 

8 

43 

5 

0 

604 

3 

60 

4 

8 

2.09 

0 029 

117 

3-49-1 

74 

4 

44- 

• 5 

0 

601 

17 

42 

28 

8 

12 82 

0 173 

118 

3-64-1 

74 

7 

39 

.5 

0 

534 

16 

54 

22 

9 

9.05 

0 122 

119 

3-61-1 

75 

4 

41 

5 

0 

553 

14 

48 

22 

.6 

9. 38 

0.125 

120 

3-60-1 

73 

4 

45 

0 

0 

616 

27 

39 

40 

9 

18 41 

0 252 

121 

3-50-1 

75 

8 

46 

5 

0 

620 

2 

6r 

3 

, 2 

1.49 

0.020 

122 

3-67-1 

73 

0 

38 

5 

0 

527 

5 

54 

8 

5 

3 27 

0 04s 

123 

3-7S-*3 

67 

I 

33 

. 0 

0. 

493 

I 

42 

2 

3 

0 76 

0 on 

124 

3-80-1 

73 

5 

44- 

.5 

0. 

610 

13 

50 

20 

6 

9 17 

0.126 

125 

3-90-1 

74 

3 

39 

0 

0 

527 

13 

46 

22 

0 

8.58 

0 116 

126 

3-94-2 

72 

3 

42. 

5 

0 

590 

2 

59 

3 

.3 

I 40 

.0 019 

127 

3-95-1 

73 

13 

44 

0 

0 

603 

6 

57 

9 

5 

4. 18 

0.057 

I2S 

3- 9-2 

74 

7 

49 

5 

0 

669 

20 

44 

31 

3 

15.49 

0 209 

129 

3-21-2 

73 

4 

39. 

0 1 

0 

534. 

17 

38 

30 

9 

12 05 

0.165 

130 

3-22-2 

70 

9 

45. 

5 1 

0. 

650 

33 

30 

52 

4 

23.84 

0.341 

131 

3-27-3 

69 

3 

30 

5 1 

0. 

442 

18 

25 

41 

.9 

12 78 

0 185 
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Row 

no. 

Progeny 

no. 

Num- 

ber 

of 

stalks 

Num- 
ber of 
suck- 
ers 

Total 

yield 

■pounds) 

Yield 

per 

stalk 

(pounds) 

Num- 
ber of 
ripe 
ears 

i Num- 
ber of 
unripe 
ears 

Per- 

centage' 

of 

matur- 

ity 

Selection 

coefficient 

vicld 

r.ultipked 

by p-'- 
centage of 
maturity) 

Selection 
coefficient 
(yield per 
stalk 

multiplied 
by per- 
centage of 
maturity) 

132 

3 - 31-2 

72 

4 

44 0 

0 611 

26 

40 

39 4 

17.34 

0.241 

133 

3-32-2 

7 5 

3 

37 5 

0.500 

4 

43 

8 5 

3. 19 

0.043 

134 

3 - 33-2 

63 

4 

38 0 

0 603 

10 

45 

18.2 

6 92 

0. 1 10 

135 

3-34-2 

74 

8 

50 0 

0.676 

16 

52 

23 5 

II 75 

0. 159 

136 

3 - 35-2 

73 

4 

45.0 

0 616 

8 

57 

12.3 

5-54 

0.076 

137 

3 - 37-2 

74 

3 

33 0 

0 446 

8 

38 

17.4 

5-74 

0.078 

13S 

3-40-2 

75 

2 

47 0 

0 627 

8 

57 

12.3 

5 78 

0.077 

T 39 

3-41-I 

75 

5 

42 0 

0.560 

16 

40 

28.6 

12.01 

0.160 

140 

3-42-4 

75 

3 

43 5 

0.5S0 

5 

50 

9.1 

3.96 

0.053 

I4I 

3-43-2 

74 

3 

48 . 5 

0 655 

37 

28 

^ 56.9 

27.60 

0.373 

142 

3-46-2 

73 

3 

47.0 

0.644 

27 

35 

43-6 

20.49 

0.281 

143 

3-47-2 

74 

S 

44 5 

0 601 

9 

SO 

15-3 

6. Si 

0.092 

144 

3-49-2 

71 

5 

45 0 

0 634 

12 

51 

19.0 

8.55 

0.092 

145 

3 - 50-2 

73 

4 

39.0 

0 534 

19 

38 

33 3 

12 99 

0. 178 

146 

3-60-2 

75 


47 5 

0.633 

20 

48 

29.4 

13.97 

• 0.186 

147 

3-61-2 

75 

6 

49 0 

0 653 

40 

31 

56.3 

27.59 

0 368 

14S 

3-64-2 

73 

I 

44 5 

0 610 

30 

30 

50.0 

22 25 

0.30s 

149 

3-67-2 

73 

7 

46 0 

0.630 

16 

49 

24.6 

II 32 

0.155 

ISO 

3-90-3 

69 

9 

39.5 

0 572 

31 

26 

54-4 

21.49 

0 311 

151 

3 - 95-2 

73 

2 

49.0 

0 671 

25 

43 

36. 8 

18.03 

0.247 

152 

3-15-2 

73 

2 

47.0 

0 644 

22 

46 

32.4 

15 23 

0.209 

IS 3 

3 - 21-3 

73 

0 

47.0 

0 644 

27 

37 

42 2 

19. S3 

0.272 

154 

3-22-3 

75 

2 

51. 0 

0 680 

42 

25 

62.7 

31.98 

0 426 

155 

3-27-4 

74 

I 

45-0 

0.608 

13 

45 

22.4 

10. oS 

0.136 

156 

3-32-3 

75 

2 

53-5 

0.713 

62 

9 

87. 3 

46.71 

0.622 

157 

3 - 33-3 

73 

I 

36.0 

0 493 

30 

24 

55-6 

20.02 

0.274 

158 

3 - 34-3 

74 

6 

47.0 

0.635 

40 

23 

63.5 

29.85 

-0.403 

159 

3 - 35-3 

72 

4 

44 0 

0.611 

33 

33 

50.0 

22.00 

0.30s 

160 

3 - 37-3 

75 

4 

44-5 

0.593 

22 

41 

34-9 

15.53 

0.207 

161 

3-41-2 

74 

2 

38.5 

0.520 

21 

33 

38 9 

14.98 

0.202 

162 

3 - 43-3 

75 

3 

i 49.0 

0.653 

39 

32 

54.9 

I 26.90 

0.358 

163 

3-46-3 

73 

I 

1 44 5 

0 6x0 

23 

36 

39.0 

; 17.36 

0.238 

164 

3 - 47-3 

73 

3 

45.0 

0.616 

34 

33 

50.7 

22.82 

0.312 

165 

3 - 49-3 

74 

3 

47.5 

0 . 642 

24 

39 

38.1 

18. 10 

0.24s 

166 

3-50-3 

74 

1 

53.0 

0.716 

45 

26 

63.4 

33.60 

0.454 

167 

3-60-3 

72 

3 

! 40.0 

i 0.556 

26 

22 

54-2 

21.68 

0.301 

168 

3-61-3 

73 

2 

46 0 

0.630 

28 

40 

41.2 

18.9s 

0.260 

169 

3-64-3 

69 

3 

39.0 

0 565 

20 

40 

33-3 

12.99 

0.188 

170 

3 - 95-3 

74 

8 

53 5 

0.723 

17 

59 

22.4 

11.98 

0.162 

171 

3-67-3 

75 

1 ^ 

49 5 

0.660 

24 

42 

36.4 

18.18 

0 . 240 

172 

3 -IS -3 

72 

5 

46 5 

0.646 

14 

50 

21.9 

10. iS 

0.141 

173 

3-32-4 

75 

10 

55.0 

0.733 

21 

47 

30.9 

17.00 

0.226 

174 

3 - 34-4 

67 

8 

42.0 

0.627 

17 

34 

33.3 

13.99 

0.209 

175 

3 - 35-4 

75 

4 

45-5 

0.607 

16 

SO 

24. 2 

II. 01 

1 0.147 

176 

3 - 37-4 

75 

5 

45.5 

0 607 

22 

40 

35.5 

16.15 

0.215 

177 

3-50-5 

74 

7 

47 0 

0.63s 

8 

60 

II. 8 

5 . 56 

0.075 

178 

! 3-60-4 

75 

3 

45.5 

0.607 

20 

SO 

28.6 

13-01 

0.174 

179 

3-61-4 

75 

9 

45.5 

0 607 

32 

32 

50.0 

22.75 

0.303 

180 

3-64-4 

72 

4 

50.0 

0.694 

14 

50 

21.9 

10.95 

0.152 

181 

3-67-4 

74 

1 

35.0 

0 473 

14 

30 

31.8 

II. 13 

0. 150 

182 

3 - 95-4 

75 

2 

SO . 5 

0.673 

23 

47 

32.9 

16. 6r 

0.221 

183 

3-34-5 

75 

I 

36 5 i 

0 487 


40 

18.4 

6.72 

0.090 

184 

3-32-6 

74 

7 

53 0 

0.716 

18 

52 

25-7 

13.62 

0.184 

1S5 

3-37-7 

74 

2 

45 5 

0 61S 

8 

52 

13.3 

6 05 

0.082 

186 

3-41-4 

75 

3 

46.5 i 

0 620 

IS 

49 

23.4 

10.88 

0.145 

187 

3-46-4 

74 

4 

46. 5 

0 628 

39 

21 

65.0 

30.23 

0.408 

188 

3 - 47-4 

73 

I 

47.5 

0.651 

33 

31 

51.6 

24.51 

0.336 

189 

3 - 49-4 

75 

6 

47 0 

0.627 

22 

43 

33.8 

15.89 

0.212 

190 i 

3-64-5 

57 

3 

37.0 

0.649 

22 

22 

50.0 

18.50 

0.324 

191 

3-32-7 

74 

10 

54 5 

0.736 

26 

43 

37.7 

20.55 

0.277 

192 

3 - 34-6 

75 

1 

50.5 

0 673 

22 

49 

31.0 

15.66 

0.209 

193 i 

3 - 35-6 

75 

2 

43.5 

0.580 

10 

52 

16. 1 

7 00 

0.093 

194 : 

3 - 37-9 

75 

I 

50.5 

0.673 

27 

42 

39.1 

ia -75 

0. 263 

195 i 

3-41-5 

75 

5 

49.0 

0.653 

15 

SI 

22.7 

II. 12 

0. 148 

196 , 

3-46-S 

73 

2 

50 . 5 

0.692 

31 

32 

49.2 

24.85 

0.340 

197. 

3-47-5 

74 

4 

50.0 

0.676 

32 

34 

48. 5 

24.25 

0.328 

19S 

3 - 95-5 

74 

2 

45.0 

0.60S 

33 

32 

50.8 

22.86 

0.309 

199 

3-64-7 

70 

I 

42.0 

0.600 

42 

13 

76.4 

32.09 

0.458 

200 

3-64-6 

74 

3 

50.5 

0.682 

19 

SO 

27.5 

13.89 

0. i88’ 
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In the first two years of the work, the total yield per row, instead of 
the average yield per stalk, was used in obtaining a selection coefficient. 
There seems to be no particular advantage of either of these methods over 
the other, except, possibly, in tlie event of an uneven stand, when the 
coefficient obtained by using the average yield per stalk might be more 
reliable. In this work, how-ever, all of the ears used for seed were care- 
fully tested for germination. None but those showing a high percentage 
of germination were used. The planting was always made at a thicker 
rate than desired, and thinned to the proper stand. As a result, the 
stand in all of the plats was fairl}^ uniform. A graphic comparison of these 
two coefficients, taken from the Saratoga County plat in 1909, is shown 
in figure 37 (page 219). There is such close agreemept in these that either 
one might have been**safely used. The one that was used, howwer, in 
making all of the selections, is the one obtained by multiplying the 
average yield per stalk by the percentage of maturity. 

RESULTS OF THE WORK 
INDIVIDUAL VARIATION 

No improvement can be made in any selection work unless a certain 
amount of variation occurs within the group of plants where the selection 
is to be made. Strains of certain of the cereals which have descended 
from single individual parent plants — such as oats, for example — do 
not at all lend themselves to any improvement by selection, except that 
which may be accomplished by the initial selection, which results in the 
isolation of the so-called pure line. Com, however, being open-polli- 
nated, lends a different aspect to the case. The initial selection of the 
individual ear does not result in the immediate isolation of a pure line. 
It tends only to approximate this condition. There is, howev^er, a marked 
difference in the individuality of rows grown from a number of ears selected 
at random. This is evidenced by the results obtained in these experi- 
ments, especially during the first few years of the work. 

Variation in yield 

The variation in the total yield of the rows planted from individual 
ears is interesting. A study of table i shovrs the individual variation, 
with respect to yield, in the crop of 1909. The results of other years 
might illustrate this point equally well, but it is neither feasible nor 
desirable to publish all the data. It will be noted that for this year the 
yield of individual rows ranged from 30.5 to 55 pounds, while the average 
yield per stalk ranged from 0.426 to 0.759 pound. As considered for each 
individual row there is close agreement between the total yield of that row 
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and the average yield per stalk. This is graphically represented in figure 
38, in which the solid line represents the total yield per row, and the broken 
line the average yield per stalk. Thes^two lines follow each other very 
close! y. 

In planting this plat for the year considered, the rows were replicated 
once. It is interesting to compare the two rows, in different parts of the 
plat, planted from the same ear. The relationship between the total 
yield and the average yield per stalk is so close here that it does not seem 
necessary to 'consider them individually. The results for the average 
yield per stalk are shown graphically in figure 39, in which the solid line 
represents the first hundred rows, and the broken line the second hundred. 
In general, these lines follow each other rather clo^ly. 

A graphic representation of the total yield per row from the Cayuga 
County plat for 1909, where each ear was twice repeated, is shown in 
figure 40, in which the solid line represents the first series, the broken line 
the second, and the dotted line the third,. There is very good agree- 
ment, especially with regard to the extremes. The scheme of planting 
was such that seed from the sanae ear was planted in different parts of 
the plat. Soil variation probably explains some of the divergence of the 
lines in these three figures. 

Variation in maturity 

The variation in the maturity of the individual rows was as evident as 
was that in the matter of yield. Again referring to table i, it is seen that 
for that year and plat, the percentage of maturity ranged from i.i to 
^ 7*3 • figure 41 the maturity for the two different sets of row’^s is repre- 
sented graphically. Here again the solid line represents the first hundred 
rows, and the broken line the second hundred. In general, there is close 
agreement between the two series of rows planted from the same indi- 
vidual ears. 

It might be well here to call attention to the relationship between the two 
senes of rows with respect to the selection coefficient. The results are 
represented graphically in figure 42. Since the yield per stalk and the 
percentage of maturity agree so well in the two series, it might be expected 
that there would be a correspondingly close agreement of the selection 
coefficients. In fact, there is good agreement between the two series of 
rows. The solid line represents the first series, and the broken line the 
second series. 

INCREASED MATURITY 

Maturity w^as a prime essential in adapting a dent com for New York 
conditions. This was especially true for the work done in Saratoga C ounty , 
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Fig. 39. AVERAGE YIELD PER STALK OF THE SAME PROGENIES PRODUCED IN DIFFERENT ROWS 

The solid line represents the yield of the first series; the broken line, that of the second series 
(Saratoga County plat, 1909 crop) 
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(Cayuga County plat, 1909 crop) 
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where the average length of the growing season, betw^een frosts, is 154 
days,** the average date of the last spring frost being May 6 and that of 
the first fall frost October 7. In Ca^oig^ County the average length of 
the growing season is 169 days, with the last spring frost usually about 
April 26 and the first fall frost averaging about October 12. The usual 
length of the growing season in Westchester County is 157 days, the 
average date of the last frost in the spring being May 3, and that of the 
first fall frost October 7. 

From these data, it would seem that maturity would be of more impor- 
tance in Westchester County than in Cayuga County. This is not true, 
however. In spite of the apparently shorter growing season, com reaches 
a better state of maturity, on the average, in Westchester County than it 
does in Ca}mga County. In Ca3aiga County, with the Cornell ii strain, 
it was necessary to pay some attention to maturity. On the other hand, 
the Cornell 12 strain matured without difficulty in Westchester County. 
When these two strains were grown side by side, for comparison, in 
Cayuga County, a difference of about two weeks was found in their time 
of maturing. 

As might have been expected, the most striking results for increased 
maturity w^ere obtained in Saratoga County. The remnants of the original 
ears, with which the experiment was begun, were carefully saved and 
protected. During the course of the experiment, composite lots of grain 
from these ears were used as a check against the seed which had been 
subject to selection for a greater or lesser period of time. In each one of 
these comparative tests there was enough seed to plant from five to ten 
rows, usually fifty hills long. A composite sample of the selected 
ears for that season furnished the selected seed for the comparative 
tests. There were three such tests made, in 19 ii, 1912, and 1916, 
respectively. 

In table 2 are given the results of the test of 1911, after three*^ years of 
selection. From a study of the third column in this table, not much 
difference can be detected between the selected and the original seed as 
regards the average yield per stalk. But the fourth column shows a 
striking difference with respect to the maturity. The average percentage 
of maturity of the original seed is 13.2, while that of the selected is 71.9. 
This difference is brought out also in the fifth column, in which the selec- 
tion coefficients of the different rows appear, and in figures 43 and 44, 
which are reproduced from photographs taken at the time of harvest- 
ing this plat. 

■‘Wilson, Wilford M. Frosts in New York. Cornell Univ. Agr. Exp. Sta. ' Bui. 316: 505-543. (Refer- 
ence on p. 541.) 1912. 
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Fig. 43. THE PRODUCT OF FIVE ROWS PLANTED WITH SELECTED SEED 
Left-hand pile, ripe ears; right-hand pile, unripe ears 
(Saratoga County plat, 19 ii) 



Fig. 44. THE PRODUCT OF FIVE ROWS PLANTED WITH ORIGINAL SEED 
Left-hand pUe, ripe ears; right-hand pile, unripe ears 
(Saratoga County plat, 1911) 
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TABLE 2. Results from Comparison Plat in Saratoga County, 1911 


Row no. 

Source 

of 

seed 

Yield 
per rf 5 talk 
(pounds) 

Percentage 

of 

maturity 

Selection 

coefficient 


Selected* 

0.673 

66. 7 

0.449 


Original t 

0.643 

21.6 

0.139 


Selected 

0.656 

73*2 

0.480 

14 

Original 

0.70S 

4.8 

0.034 


Selected 

0.690 

77.5 

0.535 


Original 

0.738 

12.8 

0.094 


Selected 

0.640 

73-2 

0.468 

18 

Original 

0.677 

9-7 

0.066 

19 

Selected 

0.690 

77.3 

0.533 


Original 

0.670 

13.2 

0.088 

iia 

Selected 

0.649 

65.2 

0.423 

12a j 

Original 

0655 

'"29.7 

0.194 

iSa- ! 

Selected 

0.560 

71.4 

0.400 

14a 

Original 

0633 

17.8 

0.113 

15a 

Selected 

0.490 

69.2 

0.339 

i6a 

Original 

0.602 

6.7 

0.040 

17a 1 

Selected 

0-565 

67.5 

0.381 

i8a 

Original 

0.583 

10.8 

0.063 

19a 

Selected 

0.600 

77.5 

0.465 

20a 

Original 

0.594 

5.1 

0.030 

Average 

Selected 

0.621 

71.9 

0.447 


Original 

0.650 

13.2 

0.086 


* Selected seed consisted of remnants of ears selected from the iQip prop for the 1911 planting, 
t Original seed was a mixture of grain from the remnants of the original seed from Illinois. 


In 1912, five rows each of the selected and the original seed were planted. 
The results of this planting are given in table 3. The comparison here is 
more striking than the one of the preceding year, due to the fact that an 
early frost prevented any of the original seed from attaining maturity. 


TABLE 3. Results from Comparison Plat in Saratoga County, 1912 


Row no. 

Source 

of 

seed 

Yield 
per stalk 
(pounds) 

Percentage 

of 

maturity 

Selection 

coefficient 

I 

Selected 

0.609 

41.5 

0.253 

2 

Original 

0.776 

0.0 

0.000 

3 

Selected 

0.554 

56.7 

0.314 

4 

Original 

0 . 800 

0.0 

0.000 

5 

Selected 

0.729 

62.9 

0.458 

6 

Original 

0.875 

0.0 

0.000 

7 

Selected 

0.650 

63.8 

0.415 

8 

Original 

0.740 

0.0 

0.000 

9 

Selected 

0.706 

67.2 

0.474 

10 

Original 

0.743 

5.4 

’ 0 . 040 

Average 

Selected 

0.650 

58.4 

0.383 


Original 

0.787 

1. 1 

0.008 
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The average percentage of matiirity from the selected seed for this year 
was 58.4, while that from the original seed was i.i. A corresponding 
difference is noticeable in the ^election coefficients. 

In 1916 another comparison was made between the selected seed and 
the remnants of the original ears. There was enough of this seed left 
to plant several rows, and it is interesting to note that, although the seed 
was eight years old, there was a good germination under field conditions. 
A photograph of this plat taken during the growing season is reproduced 
in figure 45. There is a marked difference in the state of maturity, 



Fig. 45. COMPARISON of results from selected and from original seed 

The middle row is from the original seed; the rows on each side are from the selected seed 
(Saratoga County plat, 1916) 


although the seeds were planted, of course, at the same time. At harvest 
time the com from this plat was husked, the ears from each row were 
sorted into mature, medium, and immature, and the weights were deter- 
mined and recorded. Samples' were also retained for determining the 
loss in weight due to shrinkage. A summary of these results is given in 
table 4.' It will be noted that 56.6 per cent of the ears from the selected 
seed were classified as mature, while only i.i per cent of the ears from the 
original seed were thus listed. This difference is further indicated by the 
greater shrinkage in the case of the com from the original seed. A photo- 
graph which sharply contrasts the yields of these two lots of com is shown 
in figure 46. In 1916 also a comparison was made between the Saratoga 
County strain and the Westchester County strain, that is, between 
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TABLE 4. Summary of Results from Comparison Plat in Saratoga County, 

1916 


(Percentages as classified according to maturity) 


- 

i 

Source of seed 

Mature 

Medium 

Immature 

Percentage 

of 

shrinkage 

Selected . . . 

56.6 

I , I 

33-6 

24.8 

9.8 
74- 1 

38.4 

62.2 







Fig. 46. comparison of yield from selected and from original seed 

Sorted from left to right into mature, medium, and immature ears. Upper row from selected seed, 
lower row from original seed 

(Saratoga County plat, 1916) 

Webber’s Early Dent and Cornell 12. It should be recalled here that 
these had the same source up to 1910, when half of each of the seed ears 
used in the Saratoga County plat that year were taken to start the plat in 
Westchester County. There was no other exchange of seed. Several rows 
of each of these strains were planted in this comparison plat. The ears 
were sorted and weighed, as already described, and the percentages were 
computed on that basis. The summary of these results is given in table 5 : 

TABLE 5. Comparison of Webber’s Early Dent and Cornell 12 in Saratoga 

County, 1916 

(Percentages as classified according to maturity) 


Variety 

Mature 

Medium 

Immature 

Webber’s Earlv Dent 

71-4 

34-5 

24,9 

54-3 

3.7 

Cornell 12 . . . 

II .2 
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There is a marked difference between these two strains with respect to 
maturity, 71.4 per cent of Webber’s Earty Dent being classed as mature 
as against 34.5 per cent for Cornell 12- 

INCREASED YIELD 

During the course of these experiments, there were no adequate checks 
provided for the purpose of determining whether or not the \deld was being 
increased, except in so far as it was related to the question of maturity. 
With the Webber’s Early Dent, in Saratoga County, this relationship 
was very close. In fact, the original com, Funk’s Ninety Day, with which 
this experiment was begun, never reached an adequate state of naaturity 
for husking, and therefore, because of the great resultant loss by shrinkage, 
the yields from this original seed were always low in all of the comparative 
tests. 

With the Cornell 1 1 , in Cayuga County, the question of maturity was 
not so important after the first two years. With the Cornell 12, in West* 
Chester County, there was little need for considering maturity, except 
for the first year, when a few progenies were discarded on the basis of 
immaturity. It should be borne in mind, however, that this last-named 
strain had undergone two years of selection in Saratoga County previous 
to its being taken to Westchester County. Therefore, in these two strains 
the selection was made mainly on the basis of yield. No remnants were 
available with which to make comparisons, as was done with the Webber’s 
Early Dent. The subsequent comparisons of all three of these strains 
of com in the ensilage tests, however, give an opportunity to judge their 
relative merits. The study of type, especially with respect to the size 
and weight of the ears, is also of value in this connection. 

TRACING OP PEDIGREES 

It has already been stated, in briefly summarizing the present-day 
conception of the effect of selection, that com apparently does not con- 
form to this principle, but that a careful analysis would show that indi- 
vidual selection for a period of years actually does tend to result in the 
isolation of lines which are component parts of the mixed race. The 
results of the three plats under consideration illustrate this very well. 

In the beginning, 100 ears were used for planting the individual ear 
rows. There was marked variation in these, and, on the basis of this 
variation, selection was made. This selection was rigid enough so that 
not more than from 2 5 to 3 5 rows were chosen in any year. Enough seed 
ears were taken from the selected rows to plant the loo-row plat the follow- 
ing year. The results show that this led to the gradual elimination of 



228 


Bulletin 408 


certain of the progenies from the original mother ears. In table 6 is given 
a list of the progenies remaining in the different plats when the individual 
ear-to-row selection was discontinued. At that time there remained five, 
six, and seven progenies, respectively, in •Webber’s Early Dent, Cornell 
12, and Cornell ii. The progenies of all the other mother ears had been 
eliminated by the selection. 


TABLE 6 . Progenies Remaining in the Three Plats when Individual Ear-to- 
Row Selection was Discontinued 

Webber s Early Dent 

Cornell 

12 

Cornell ii 


Number of 


Number of 


Number of 


times 


times 


times 

Progeny 

appearing 

Progeny 

appearing 

•Tprogeny 

appearing 


in 


in 


in 


1912* 


1915* 


1914"^ 

22 

13 

32 

8 

20 : 

8 

34 

12 

43 

20 

22 

12 

50 

17 

47 

16 

24 

12 

6 r 

18 

50 

25 

26 

12 

64 

17 

60 

23 

27 1 

24 



64 

S 

32 

12 





33 j 

19 


* Year in \\hich the ear-to-rcnv selection was discontinued 



Pig. 47. TRACING THE PEDIGREE OF PROGENY 64 FROM THE SARATOGA COUNTY PLAT 
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These results are in accord with the pure-line concept.. The selection 
from these three lots of com has resulted in the isolation of types, not 
necessarily pure lines, which were present in the original population but 
whose identity could not be discovered until a study of individuals had 
been made. 

This elimination and isolation may be readily seen by a study of figure 
47, which traces the pedigree of progeny 64 from the Saratoga Coimty 
plat and shows how selection acted in eliminating certain progenies. 
Space does not permit the tracing of all the progenies in this manner, 
but the pedigree record from the Saratoga County plat is summarized in 
table 7. This table includes only the more important progenies from this 
plat, but it ser\^es to show how the elimination took place. 

TABLE 7. Elimination of Different Progenies by Selection, Saratoga 

County Plat 


(The figures in the columns under the different years represent the number of times 
each progeny appeared in the plat for that year) 



THE USE OP MASS SELECTION 

The practice of the individual ear-to-row method of selection over a 
period of years has resulted in the isolation of from five to seven progenies 
in each of the plats. Further selection might possibly have led to further 
elimination, but the differences between the various progenies were so 
small that the ear-to-row planting was discontinued and the progenies 
remaining in each plat were thrown together for planting. Since that 
time, mass selection has been practiced for the purpose of maintaining 
the three strains. This selection is made from a number of rows, usually 
in the middle of the field, which have been detasseled in order to insure 
cross-fertilization. The ears are chosen from the standing com, special 
attention being given to the type as it has developed through the ear-to- 
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row selection. This method of selection has been practiced for four or 
five years now, and apparently is maintaining the strains. Of course, 
care has to be exercised to prevent mixture from other varieties growing 
in the vicinity. This problem, however, has caused but little trouble. 

CORRELATION BETWEEN SEED-EAR CHARACTERS AND YIELD 

In selecting the kind of ears to be used in a breeding plat, it is desirable 
to know, if possible, what kind will produce the most com. Are the ears 
that grade well when judged by the score card the best ones to plant? 
In order to obtain some infoimation on this subject, the data obtained in 
conducting these breeding plats were used to answer the following ques- 
tions: To what extent are visible seed-ear characters correlated with 
yield ? Are there certain characters indicative of hi^ yield which should 
be kept in mind when seed is being selected? Are any of the seed-ear 
characters correlated with early maturity? 

For use in these breeding plats, neither the longest, the shortest, the 
largest, nor the smallest ears were selected; instead, good, sound ears of 
high germinating power were chosen from the earliest, highest-yielding 
rows. In this way the extremes are not represented, although there is 
considerable variation in regard to the various other characters. 

Since, as previously mentioned, the various seed-ear characters such as 
length, circumference, weight, number of rows of kernels, percentage of 
grain, and average weight of kernels, w^ere taken, it is possible to determine 
whether any of these characters have any influence on the yield of grain. 
All the measurements were taken in centimeters, and all weights except 
that of the yield were taken in grams. The yield of each row was taken 
in pounds, and the yield per row was divided by the number of stalks in 
the row to obtain the average yield per stalk. The average circumference 
of the ear and the cob were obtained by averaging the tip and butt cir- 
cumferences. The ratio of the tip circumference to the butt circumfer- 
ence was computed by dividing the tip circumference by that of the butt. 
In this way the shape of the ear was determined, for, the lower this ratio, 
the more tapering would be the ear. The average weight of kernels was 
determined by first ascertaining the number of kernels per ear (calculated 
by multiplying the number of kernels per row by the number of rows on 
the ear) and then dividing the weight of grain by the number of kernels. 
The average length and width of kernels was determined by taking the 
measurements of ten kernels and averaging these measurements. The 
percentage of grain was calculated by dividing the weight of shelled com 
by the weight of the ear. 

As these plats were planted by the ear-to-row method, it is possible to 
^correlate the various characters of the seed ear with the yield and matur- 
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ity. Instead of using the yield per row to represent the yield, it was 
thought best to use the \deld per stalk, calculated as outlined above. 
This seems to show the value o| the ears, as to yield, more accurately than 
does the yield per row, since it takes into account the difference in stand 
which may exist. It does not correct this entirely, but only to a certain 
extent. When yield is mentioned in connection with these correlation 
studies, the ^deld per stalk is meant. 

In order to determine the influence of any one character on yield, the 
data were arranged in a correlation table, in which the character in ques- 
tion was used as subject and the yield per stalk as relative. For example, 
in table 8 is shown the correlation between the length of the seed ear and 
the yield per stalk for the Webber’s Early Dent variety, in 1909. The 

TABLE 8. Correlation between Length of Seed Ear and Yield Per Stalk for 
Webber’s Early Dent, 1909 



Length of seed ear, subject; yield per stalk, relative. Correlation = o 300 ± 0 061, 


ear lengths were taken in centimeters and the ears were classified accord- 
ingly. The horizontal lines of figures in the table represent the number 
of seed ears in each class. The yield per stalk is expressed in fractions of 
a pound, and the perpendicular columns of figures thus represent also the 
number of rows falling in each class, the number of seed ears and the 
number of rows being necessarily the same in the ear-to-row method. For 
example, there are twenty-two rows in which the average stalk yields 
between 0.58 and 0.61 pound. It will be seen that there is great variation 
in the size of the ears, and therefore considerable variation in the type of 
ear planted. The arrangement of such data in a correlation table is a 
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very good way to express the results found, as it brings before the eye at 
a glance all of the results. The correlation here is 0.300 db 0.061. 

In table 9 is shown the correlation bet\j^een the weight of the ear and 
the yield for Cornell ii, for 190Q. The weight of the seed ear is here used 

TABLE 9. CoRRELATIOX BETWEEN WEIGHT OF SeED EaR AND YIELD PER StALK 

FOR Cornell ii, 1909 


Weight of seed 
ear (grams) 

Number of ears, classed according to yield of grain per stalk in pounds 

Total 
number 
of ears, 
classed 
accord- 
ing to 
weight 
of seed 
ear 

.46-. 49 

.49- 52 

.52- 55 

•55-.58 

.58-. 61 

. 61-. 64 

. 64-. 67 

.67-. 70 

260-280 1 





I 





280-300 i 


I 


- 

10 




29 

300-320 1 

... . 

3 



4 

5 

5 

3 

2 

22 

320-340 1 

2 

I 


2 

4 

s 

3 

3 

20 

340-360 




I 




2 

I 

4 

Total number of 










ears, classed ac- 





1 





cording to yield! 




1 






of grain per stalk; 

S 

2 



20 

21 

10 

6 

77 


Weight of seed ear, subject, yield per stalk, relative. Correlation = 0.094 0.076. 


as subject, while the 3deld per stalk is used as relative. Here the correla- 
tion is 0.094 ± 0.076, w^hich shoW'S that in this particular case the weight 
of the seed ear did not have any influence on the yield, although the seed 
ears varied greatly in weight. 

These two correlation tables show how the data were handled. Similar 
tables were made for the other characters for each year. It is not neces- 
sary to give all these correlation tables here; it is sufficient to present the 
tables giving the correlation coefficients for the various plats. 

As mentioned previously, this breeding work was conducted at three 
places and with two types of corn. The Pride-of-the-North type, later 
called Cornell ii, gave the results shown in table lo: 


TABLE 10. Correlations between Seed-Ear Characters and Yield per Stalk 
FOR Cornell ii, 1909 and 1910 


Characters of seed ear correlated with yield 
per stalk 

Coefficient of correlation 

1909 

1910 

Length 

-0. 099^0.076 
o.094=ho.o76 
0.2604=0.072 

0.2414=0.064 
o.o'i 54=0. 068 
-0. 1274=0.067 
0.0284=0.068 
-0. 1624=0.066 
-o. 1774=0.066 

Weight i 

Number of rows 

Average weight of kernels 

Ratio of tip circumference to butt circumference. . 
Percentage of grain 
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When these correlation coefficients are considered, the fact must be 
kept in mind that a positive value for the coefficient shows that as the 
value for one character increases, so also does the value for the other 
character increase. The higher the coefficient in relation to its probable 
error, the more significant are the results. When a coefficient is negative 
— that is, preceded by the minus sign — then it signifies that as the value 
for one character increases, that for the other decreases. A coefficient 
of correlation never can be more than +i or — i. Furthermore, it is 
generally considered that for a coefficient to be significant it should be at 
least from three to four times its probable error. This may be explained 
further by referring to table 8, which shows the correlation between the 
length of the seed ear and the yield per stalk for Webber’s Early Dent in 

1909. The correlatfon coefficient is 0.300, which is nearly five times the 
probable error, 0.061, indicating that the longer ears tend to produce 
plants giving a high yield per stalk. If such values were consistently 
obtained for this character, the conclusion that the longer ears are better 
seed ears would be justified. 

From the data in table 10, it is clear that there are only two coefficients 
which are really significant — that for length of seed ear and yield for 

1910, and that for the number of rows and yield for 1909. Since in each 
case the data for the same characters for the other year do not give the 
same results, it is doubtful whether they signify any definite relation. 
All of the other correlation coefficients are so small that they do not show 
any significant relation between the seed-ear characters and yield. 

The results of the correlation studies on Webber’s Early Dent for the 
years 1909 to 1912, inclusive, are given in table ii. From the data in 
this table, it is clear that the length of the seed ear does not indicate higher 
yielding ability, with the possible exception of the year 1909. However, 
since the constants are not consistent it does not appear that the length of 

TABLE II. Correlations between Seed-Ear Characters and Yield per 
Stalk for Webber’s Early Dent, 1909 to 1912 


Characters of seed ear 
correlated wth yield 
per stalk 

Coefficient of correlation 

1909 

1910 

19II 

1912 

Length of ear 

0.300 it 0.061 
0.148 db 0.066 

0.058 zt 0.067 
0.207 zL 0.065 

0.014 zt 0 067 

0.II8 =h 0.067 
0.138 d= 0.066 

0.045 d= 0.067 

-0.027 d= 0.067 
0.241 d= 0.064 

-0.052 zb 0.067 
0.246 zb 0.063 
0.185 ± 0.065 
0.237 zk 0.064 
-0.023 zk 0.067 
0.262 zk 0.063 
0.194 =b 0.065 

Average circumference of ear. 
Ratio of tip circumference to 
butt circumference 

Average circumference of cob . 


Weight of ear 

0.323 ± 0 060 
-0.009 ± 0.067 

0.090 zt 0.067 
-0.043 ± 0.067 
0.043 d= 0.067 
0.176 ziz 0.065 
-0 034 db 0 067 

0. 151 zL 0.066 
-0.097 d= 0.067 
-0.063 zL 0.067 
0.139 ziz 0.066 
0. 119 d: 0.066 

Percentage of grain 

Average weight of kernels . . . 

Weight of cob 

0.158 =h 0.066 
-0.061 ± 0.069 

Number of rows 
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the ear indicates in any way whatsoever wdiether or not the offspring 
produced wdll be a high-yielding type. The same relation holds with 
regard to the number of row^s of kernels, ithe average weight of kernels, 
the ratio of tip circumference to butt circumference, and the percentage 
of grain. None of these seems to have any significant relation to the yield 
produced. On the other hand, the weight of the ear, the circumference 
of the ear and of the cob, and the w'eight of the cob, seem to show some 
slight relation to the yield. However, with three or four exceptions, these 
correlation coefficients are not significantly high, and it is doubtful whether 
am- very great increase in yield ^vould be obtained by selecting seed ears 
on this basis. 

The correlations between seed-ear characters and^r yield per stalk for 
Cornell 12, for the years 1910 to 1914, inclusive, are shown in table 12. 
For comparison, the correlation coefficients obtained for the 1910 data 
from Webber’s Early Dent are included. It will be remembered that in 
1910 the com from the seed ears of this variety was divided into two lots, 
one lot being planted in Saratoga County and the other being planted in 
Westchester County. It is interesting, then, to have the correlation 
studies under the two different environments for that year. 

From these data it seems clear that the length of the seed ear is not 
indicative of a high yield, since none of the coefficients obtained are 
significant. The average circumference of ear and the average circum- 
ference of cob seem to show some slight relation to the yield per stalk. 
All of these correlation coefficients are positive, and, although not high, 
are rather consistent, thus indicating that there may be some slight 
correlation between the size of the ear as measured by the circumference, 
and the yield per stalk. 

Of the other coefficients, none show any consistent relation except that 
of percentage of grain correlated with yield. These values, w^hile not 
high, are all negative and very consistent, and may indicate that there 
is a slight negative correlation between high percentage of grain and yield 
per stalk. Some information regarding this may be obtained from table 
13, the data in which show that in general the average yield per stalk 
of the ears with a high percentage of grain is lower than that of the 
ears with a low percentage of grain. The average yield per stalk for 
the high classes is 0.692^0.023 and that for the low classes is 
0.753 ±0.029, the difference between the tw'o being 0.061^0.037. Thus, 
while the difference is consistent, yet when the difference between the 
averages is considered with its probable error it is not significant. There- 
fore, it cannot be concluded that there is any relationship between these 
characters. 



TABLE 12. Correlations between Seed-Ear Characters and Yield per Stalk for Co rnell 12, 1910 to 1914 
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It seems that ^^hen all of these correlation coefficients are considered, 
there is little evidence to indicate any relation between the seed-ear char- 
acters and the \deld per stalk. Some further evidence may be obtained 
in some of the following tables. 


TABLE 13. Mean Percentages of Grain in the Seed Ears in a Few of the 
Highest and the Lowest Classes, with the Mean Yields of These Classes 

(Cornell 12) 


Year 

High classes 

Low classes 

Per- 
centage 
of grain 

Yield 
per stalk 
(pounds) 

Per- 
centage 
of grain 

Yield 
per stalk 
(pounds) 

1910 

87.074 

0.822 

81 .*676 

0.859 

1911 

i S8.565 

0.624 

79-375 

0.677 

1912 

87.158 

0.672 

80.750 

0.738 

1913 

88 . 447 

0.692 

80.714 

0.847 

1914 

87.235 

0.651 

82.750 

0.645 

Average 

87 . 696 

0.692 ±0.023 

81.053 

o. 753 ±o.o 29 


Difference in yield per stalk between high and low classes = 0.061 d= 0.037. 


In addition to the correlation data just presented, the data were analyzed 
more closely in order to show the differences among ears that had come from 

TABLE 14. Yields per Stalk Obtained from the Shortest, Longest, Lightest, 
AND Heaviest Ears from the Same Progeny 


(Cornell ii, 1909) 


Progeny no. 

Length and yield 

Weight and yield 

Short 

ears 

(centi- 

meters) 

Yield 

per 

stalk 

(pounds) 

Long 

ears 

(centi- 

meters) 

Yield 

per 

stalk 

(pounds) 

Light 

ears 

(grams) 

Yield 

per 

stalk 

(pounds) 

Heavy 

ears 

(grams) 

Yieldj 

per 

stalk 

(pounds) 

X 33-2 

20.3 

0.623 

22.2 

0 .S 7 S 

288 

0.623 

329 

0.575 

133-3 

18.4 

0.612 

21.6 

0. 600 

277 

0.612 

281 

0.600 

133-4 

20.3 

0.617 

21.6 

0.588 

277 

0.588 

302 

0.617 

133-S 

17.8 

0.635 

19.1 

0.641 

286 

0.597 

313 

0.641 

133-7 

19. 1 

0.561 

21.0 

0.559 

286 

0.561 

306 

0*559 

133-8 

17. 1 

0.565 

21.0 

0.601 

286 

0.586 

308 

0.601 

133-10 

19.7 

0.574 

21.0 

0.623 

286 

O.S 74 

304 

0.623 

133-13 

19.7 

0.621 

20.3 

0.593 

311 

0.593 

318 

0.621 

I-IO-I 

18.4 

0.646 

19.1 

0.625 

295 

0.62s 

313 

0.646 

I-II-I 

20.3 

0.557 

21.0 

0.470 

302 

0.557 

327 

0.470 

I- 20 -I ' 

21.6 

0.617 

22.9 

0.596 

306 

0.596 

327 

0.617 

1-22-2 

19.7 

0.609 

20.3 

0.660 

331 

0.609 

352 

0.660 

I-23-I 

21.0 

0.572 

21,6 

0.67s 

299 

0.572 

302 

0.675 

I-24-r 

19 I 

0.606 

22.2 

0.640 

297 

0.606 

i 313 

0.640 

1 - 24-3 

xp.i 

0.606 

24.1 

0.609 

283 

0,606 

340 

0.609 

1-26-6 

18.4 

0.593 

21.0 

0.631 

297 

0.631 

324 

0.593 

1-2 7-1 

19. 1 

0.610 

23 . 5 

0.638 

302 

0.606 

340 

0.673 

I-2S-4 

17.8 

o.SSO 

19. 1 

0.644 

281 

0.550 

297 ' 

0.644 

1-32-4 

20.0 

0.619 

22.2 

0.663 

295 

0 619 

331 

0.663 

1-36-1 

16. s 

0.562 

21.0 

0.587 

297 

0.588 

333 

0.587 

Average 

19.2 

0.598 

21.3 

0.611 

294 

0.595 

318 

0.616 
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the same mother ear and therefore had the same parentage on the female 
side. This was done by comparing the yields per stalk obtained from the 
longest ear from each progeny^ with those from the shortest, and also the 
yield from the heaviest ears with that from the lightest. Such data for 
the variety Cornell ii, for the years 1909 and 1910, are presented in tables^ 
14 and 1=;. On inspection of these tables, it is apparent that the longest 
or the heaviest ears of a progen}’ do not always give a greater yield per 
stalk than do the shortest or the lightest ears. There are many instances 
in which the smallest ears yielded more per stalk than the largest ears. 
When the averages are determined there is really no significant difference 
shown, which is in accordance with the results as expressed by the correla- 
tion coefficients. 

% 

% 

TABLE 15. Yields per Stalk Obtained from the Shortest, Longest, Lightest, 
AND Heaviest Ears from the Same Progeny 

(Cornell ii, 1910) 


Progeny no. 

Length and yield 

1 Weight and yield 

Short 

ears 

(centi- 

meters) 

Yield 

per 

stalk 

(pounds) 

Long 

ears 

(centi- 

meters) 

Yield 
per . 
stalk 
(pounds; 

Light 

ears 

(grams) 

Yield 

per 

stalk 

(pounds) 

Heavy 

ears 

(grams) 

Yield 

per 

stalk 

(pounds) 

1-20-I-2 

18. 1 

0.619 

20 2 

0 571 

218 

0 571 

226 

0.616 

1-20-1-1 

18 3 

0.583 

20 2 

0 537 

227 

0.583 

238 

0.523 

1-22-1 

17.3 

0.641 

19.3 

0 530 

190 

0.641 

207 

0.475 

1-23-1 

20.8 

0.521 

21.7 

0.643 

227 

0.643 

231 

0.521 

1-3 2-1 

16.7 

0 557 

17.3 

0 523 

I8S 

0.557 

226 

0.469 

1-26-4 

17-9 

O.51S 

19.6 

0.629 

197 

0.515 

227 

0.504 

1-27-1-1 

18. 1 

O.64S 

19.5 

0.555 

216 

0.596 

256 

0.508 

1-27-1-2 

17. 1 

0.535 

23.0 

0.630 

217 

0.535 

279 

0.630 

1-27-1-3 

19.2 

0.594 

21.2 

0.546 

196 

0.594 

254 

0.546 

I -2 7-1 -4 

18. 1 

0.643 

19-8 

0 517 

205 

0.570 

227 

0.517 

1-28-2 

17.8 

0.537 

19 4 

0 504 

199 

0.542 

248 

0.504 

1-32-3 

18.7 

0.569 

20.5 

0 653 

219 

0.569 

253 

0.653 

1-32-4-1 

17.2 

0.607 

20.0 

0.543 

201 

0. 607 

253 

0.543 

1-32-4-2 

17-0 

0.532 

19-9 

0 601 

185 

0 522 

233 

0. 6or 

1-16-2 

17.0 

0.579 

19.5 

0.538 

213 

i 0.579 

233 

0.53S 

1-34-1 

16.6 

0 560 

20.0 

0 600 

211 

0.612 

22^ 

0.580 

I- 33 -I 

17 5 

0.512 

19-5 

0.464 

218 

1 0 464 

243 

0.581 

1 - 3 5-1 

16.2 

0.435 

20.0 

0 515 

202 

0.472 

236 

0.515 

i-36-r 

18.2 

0.580 

21 . 8 

0 622 

232 

0 . 484 

250 

0.580 

I -2 4-1 

19.4 

0.605 

20.4 

0 596 

214 

0 . 605 

254 

0.577 

1-3 i-l 

18.7 

0 572 

19.2 

0 573 

228 

0.573 

250 

0.572 

1-46-1 

16.7 

0.446 

20.4 

0 598 

202 

0.446 

289 

0.621 

1-22-2 

17.5 

0 568 

18.0 

0.537 

224 

0 568 

228 

0.643 

Average 

17.8 

0.563 

20 0 

0.566 

210 

0 558 

242 

0.557 


Similar data for the years 1909, 1910, 1911, and 1912 are presented for 
Webber’s Early Dent in tables 16, 17, 18, and 19. These tables present 
results similar to those for Cornell ii, and show that in some cases the 
shortest or the lightest ear of a progeny gives a greater yield per stalk than 
do ‘the large ears. When all the results are taken together, as shown by 
the averages for the different years, it is found that the differences in 
yield per stalk from the different length and weight classes are very slight. 
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TABLE 16. Yields per Stalk Obtained from the Shortest, Longest, Lightest, 
, AND Heaviest Ears from the Same Progeny 


(Webber’s Early Dent, 1909) 


Progeny no. 


Length and yield 

9 ^ 

1 Weight and yield 

Short 

ears 

(centi- 

meters) 

Yield 

1 per 

stalk 
(pounds) 

1 Long 
ears' 

[ (centi- 
1 meters) 

1 Yield 

1 per 

1 " stalk 

1 (pounds) 

Light 

ears 

(grams) 

Yield 

per 

stalk 

(pounds) 

Heavy 
! ears 
(grams) 

Yield 

per 

stalk 

(pounds) 

3-15 

21,0 

i 0 593 

24.1 

0.734 

304 

0 595 

352 i 

0.734 

3-27 

19.7 

0 571 

22.2 

: 0.536 

284 

0 555 

318 

0.536 

3 " 9 

22.2 

0.628 

23.5 

0.685 

295 

0.628 

347 

0.685 

3-21 

22 2 

0.603 

26 0 

0.616 

290 

0.576 

333 ' 

0.603 

3-22 

18,4 

0.656 

22.5 

0 675 

281 

0 656 

308 

0.675 

3-31 

23-5 

0.640 

24.8 

0.660 

313 

0.660 

367 

0.640 

3-32 

21.0 

0.657 

24.1 

0 709 

302 

0.724 

354 

0 637 

3-33 

21.0 

0.579 

21.6 

0.592 

286 

0.564 

322 

0.579 



n 

24. 4 

0.615 

279 i 

0.627 

349 i 

0.671 

3-35 

21.6 

0.616 

24.8 

0.568 

281 

0.616 

372 

0.578 

3-37 

19.4 

0.561 

21.6 

0.582 

284 

0.561 

322 

0 s66 

3-40 

20.6 

0.647 

24. 1 

0.613 

295 

^0 647 

342 

0.613 

3-41 

20.6 

0.569 

24.4 

0.594 

279 

0 622 

324 

0.594 

3—42 





277 

0.527 

286 

0.632 

3-43 

19.7 

0.603 

22.2 

0.627 

290 

0.677 

313 

0.627 

3-46 

19-4 

0.603 

22 . 2 

0.654 

299 

0.556 

354 

0,603 

3-47 

21 3 

0.617 

23-5 

0 651 

304 

0.617 

390 

0.668 

3-49 

22.2 

0.622 

24. 8 

0.604 

290 

0.594 

401 

0.658 

3-50 

21.0 

0.627 

24. 8 

0.688 

286 

0.605 

363 

0 688 

3-60 

21.3 

0.575 

24.4 

0.583 

295 

0.583 

31S 

0.647 

3—61 

21 . 0 

0.572 

22. 2 

0.631 

313 

0 572 

361 

0 624 

3-64 

20.0 

0.551 

21.6 

0.634 

263 

0.588 

342 

‘ 0.577 

3-67 

21.0 

0.490 

22. 2 

0.578 

295 

0.490 

313 

0.641 

3--00 

21.3 

0.529 

21 . 9 

0.570 





3-95 

21.6 

0.652 

24 I 

0.629 

295 

0.629 

358 

0.652 

Average 

20.9 

0.601 

23.4 

0 626 

291 

0.603 

342 

0.630 


TABLE 17. Yields per Stalk Obtained from the Shortest, Longest, Lightest, 
and Heaviest Ears from the Same Progeny 


(Webber’s Early Dent, 1910) 


Progeny no. 

Length and yield 

Weight and yield 

Short 

ears 

(centi- 

meters) 

[ Yield 

1 per 

1 stalk 
(pounds) 

Long 

ears 

(centi- 

meters) 

Yield 

per 

stalk 

j (pounds) 

Light 

ears 

(grams) 

1 Yield 
per 
stalk 
(pounds) 

Heavy 

ears 

(grams) 

Yield 
per 
j stalk 
(pounds) 

3-60-1 

19.6 

0.850 

20.2 

0.628 

175 

0.628 

201 

0.850 

3-22-2 

18.0 

0.740 

19.2 

0.750 

184 

0.750 

211 

0.740 

3-31-2 

20.0 

0.612 

21.0 

0.777 

208 

0.612 

240 

0.740 

3-43-2 

19.0 

0.756 

21.0 

0.888 

188 

0.756 

230 

. 0.760 

3-22-3 

17.5 

0.800 

20.0 

0.793 

111 

0.827 

221 

0 850 

3-60-2 

17.6 

0.700 

21.4 

0.847 

210 

0 700 

222 

0.847 

3-46-2 

19.0 

0.720 

20.8 

0.702 

196 

0 720 

220 

0.833 

3-61-2 

17.3 

0.694 

18.5 

0.806 

180 

0.847 

188 

0.694 

3-64-2 

17.7 

0.850 

19.5 

0.755 

160 

0.704 

224 

0.755 

3-15-2 

16.6 

0.830 

19.2 

0.830 

175 

0. Ill 

214 

0 830 

3-32-3 

15.8 

0.802 

21.4 

0.750 

170 i 

0 802 

225 

0.840 

3-21-3 

18.4 

0.900 

20.2 

0.678 

154 i 

0.750 

219 

0.796 

3-43-3 

18.9 

0.700 

19.7 

0.745 

178 1 

0. 700 

181 

0.745 

3 - 34-3 

17.7 

0.837 

19-4 1 

0.770 

169 i 

0.780 

183 

0.770 

3 - 47-3 

17. 1 

0.663 

20.7 

0.830 

168 

0 663 

210 

0.860 

3-50-3 

16.9 

0.780 

21.3 

0.830 

178 

0.880 

254 

0.867 

3-61-3 

18. 1 i 

0.776 

19.0 

0.800 

172 

0.776 1 

190 

0.800 

3-32-4 

IS. 3 i 

0.6S0 

21.8 

0.770 

196 

0.680 

224 

0.714 

3 - 34-4 

19.6 

0.770 

20.3 

0.710 

186 

0.770 

253 

0.710 

3-61-4 

16.3 ' 

0.840 

21.8 

0.680 

163 

0.840 

302 

0.680 

3-46-4 

19.3 

0.750 

22.0 

0.810 

203 

0.750 

206 

0.810 

3-49-4 

19.2 

0.830 

20.8 

0.762 

173 

0.714 

204 

0.810 

3-47-5 

17.8 

0.740 

21.4 

0.900 

164 

0 740 

203 

0.770 

3-47-4 

16.5 

0.784 

21,6 

0.770 

168 

0.847 

198 

0 790 

3-64-S 

18 6 

0.750 

21.2 

0.724 

186 

0.724 

243 

0.750 

3-64-7 

16.4 

0.673 

19.8 

0.690 

161 

0 673 

189 

0.690 

Average j 

18.0 

0.763 

20.5 

0.769 

179 

0.746 

218 

0.781 
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TABLE 18. Yields per Stalk Obtained from the Shortest, Longest, Lightest, 
and Heaviest Ears from the Same Progeny ’ 


(Webber’s Earty Dent, 1911) 


Progeny no. 

j Length and yield 


Weight and yield 


Short 

ears 

(centi- 

meters) 

Yield 

per 

stalk 

(pounds) 

Long 

ears 

(centi- 

meters) 

Yield 

per 

stalk 

(pounds) 

Light 

ears 

(grams) 

Yield 

per 

stalk 

(pounds; 

Hea'V’y 

ears 

(grams) 

Yield 

per 

stalk 

(pounds) 

22-2-2 

19 8 

0. 711 

22.4 

0.755 

238 

0. 711 

294 

0.633 

22-2-3 

20,3 

0.645 

21 0 

0.695 

240 

0. 721 

25S 

0.650 

22-3-2 . . 

21 . 0 

0.607 

23.9 

0.714 

241 

0. 720 

302 

0.714 

22-3-3 

19.5 

0 678 

23.6 

0.700 

236 

0.662 

299 

0.700 

22-3-4 

19.2 

0.750 

22 0 

0.759 

261 

0.70s 

302 

0.750 

31-2-2 

21 . 1 

0 671 

23 0 

0.661 

255 

0.661 

270 

0.671 

43 - 2-1 

19.4 

0. 760 

21.0 

0.772 

254 

0.760 

261 

0.772 

43 - 3-3 

19.0 

0.697 

21.3 

0.732 

247 

0.622 

256 

0.697 

46-2-2 

20.4 

0 645 

21.5 

0.595 

259 

0.645 

263 

0.595 

46-2-4 

19.4 

0.725 

24 3 

0.726 

246 

0.591 

290 

’ 0.726 

46-4-1 

20.6 

0.661 

22 2 

0.680 

.271 

0.680 

281 

0.661 

46-5-1 

19.9 

0 705 

22.1 

0.735 

227 

0.735 

263 

0.70s 

61-2-1 

20.0 

0.699 

23 5 

0.704 

26(5 

0,699 

314 

0.704 

61-2-2 

22.3 

0.662 

22.8 

0.720 

268 

0. 662 

277 

0.720 

61-4-3 

20.2 

0.67s 

20.5 

0.665 

264 

0.67s 

271 

0.66s 

64-2-1 

20 5 

0.646 

22.3 

0.715 

243 

0.627 

318 

0.71S 

64-2-4 . . . 

20 5 

0.686 

25.1 

0. sSr 

247 

0.686 

32s 

0.730 

64-S-i 

19.7 

0.565 

, 22 r 

0.737 

261 

0.565 

304 

0.643 

15-2-4 

iS 4 

0.547 

19.4 

0.531 

229 

0.640 

27S 

0.547 

32-3-5 

21 9 

0.704 

24 9 

0.743 

251 

0. 721 

266 

0.743 

21 - 3-3 

19.9 

0.604 

21.3 

0.671 

254 

0.604 

30S 

0.770 

34 - 3-1 

21.9 

0.612 

25.3 

0.688 

280 

0.688 

1 292 

0.612 

47-4-3 

19 4 

0 684 

20.7 

0. 792 

246 

0.792 

254 

0.684 

4775-9 

19 0 

0 728 

20.5 

0.687 

238 

0. 72S 

267 

0.670 

47 - 5-4 

22.7 

0. 711 

22.8 

0.730 

308 

0,711 

348 

0.730 

5 0-3-1 

19.3 

0.682 

22.6 

0.666 

253 

0.682 

274 

0.677 

50 - 3-2 

20.0 

0.668 

20.6 

0. 707 

251 

0.7S3 

279 

0.668 

50-3-3 

20.1 

0 627 

23.4 

0.715 

266 

0 686 

309 

0.715 

Average . 

20 2 

0 670 

22.4 

0.699 

254 

0.684 

287 

0.688 


TABLE 19. Yields per Stalk Obtained from the Shortest, Longest, Lightest, 
and Heaviest Ears from the Same Progeny 


(Webber’s Early Dent, 1912) 


Progeny no. 

Length and yield 

Weight and yield 

Short 

ears 

(centi- 

meters) 

Yield 

per 

stalk 

(pounds) 

Long 

ears 

(centi- 

meters) 

Yield 

per 

stalk 

(pounds) 

Light 

ears 

(grams) 

Yield 

per 

stalk 

(pounds) 

■ 

Heavy 

ears 

(grams) 

Yield 

per 

stalk 

(pounds) 

22-2-2-2 

19,2 

0.635 

21.2 

0,486 

222 

0.571 

270 

0.635 

22-3-2-4 ... . 

21.6 

0.710 

25.8 

0.737 

263 

0.666 

306 

0.737 

22-3-3-2 . . 

22.6 

0.647 

25.3 

0.63s 

264 

0 635 

272 

0.647 

22-3-4-9 . . . . 

19.6 

0.704 

21.3 

0.797 

242 

0.704 

288 

0.797 

31-2-2-1 

20.5 

0.445 

24-5 

0.576 

238 

0.44s 

271 

0.576 

46-2-4-5. 

17.2 

0.772 

21.6 

0 746 

235 

0. 772 

289 

0.746 

46-2-4-6 .... 

19.9 

0.583 

21.5 

0.565 

221 

0 583 

268 

0.505 

61-2-1-1 . . . 

20.3 

0.58s 

23.2 

0 627 

254 

0.585 

292 

0.627 

61-2-1-2 . . 

18.4 

0.710 

23.0 

0.592 

240 

0 751 

278 

0 592 

61-2-1-3 

19-5 

0.791 

19.7 

0 646 

264 

0.646 

329 

0.791 

61-2-1-4. • • • 

21.6 

0.689 

22.2 

0.586 

222 

0 689 

259 

0. 5S6 

61-2-2-1 

20.6 

0,701 

22.6 

0.562 

220 

0.701 

271 

0.562 

61-4-3-2. . . 

20.6 

0.660 

21.5 

0.610 

215 

0 610 

279 

0.660 

64-2-4-2 .... 

19.4 

0.677 

23.6 

0.727 

254 

0.677 

316 

0. 727 

64-2-4-3 ... . 

21.4 

0.674 

21 7 

0.635 

261 

0.63s 

282 

0.674 

64-2-4-4 . . * . 

20.5 

0 692 

22,9 

0.536 

233 

0.692 

260 

0.553 

64-2-4-5 . . . . 

20.7 

0.539 

21 . 2 

0.583 

250 

0 539 

264 

0.583 

64-5-1-2 ... . 

20.(5 

0.568 

21.6 

0,610 

241 

0.610 

264 

0-595 

15-2-4-2 . . . . i 

20.6 

0.6S1 

21 2 

0.659 

225 

0,681 

297 

0.659 

32-3-5-2 1 

20.2 

0.676 

21 6 

0.668 

244 

0.668 

250 

0.676 

32-3-5-5- • . 1 

20.5 

0.686 

22.7 

0.626 

242 

0.686 

277 

i 0.626 

34-3-r-i 

22.8 

0.611 

26.3 

0.598 

242 

0.611 

312 

0.584 

34-4-1-2 

19.5 

0.469 

22.6 

0 630 

230 

0.469 

304 

0.630 

47 - 5 - 3-2 . 1 

20.6 

0.690 

24.6 

0.647 

253 

0.690 

301 

. 0.647 
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TABLE 19 {comluded) 


Progeny no. 


Length and jdeld 



Weight and yield 


Short i 
ears 
(centi- 
meters) 

Yield 

per 

stalk 

(pounds) * 

Long 

ears 

(centi- 

meters) 

Yield 

per 

stalk 

(pounds) 

Light 

ears 

(grams) 

Yield 

per 

stalk 

(pounds) 

Heavy 

ears 

(grams) 

Yield 

per 

stalk 

(pounds) 

47 - 5 - 3-7 

19.8 

0.573 

25.7 

0.672 

234 

0.597 

264 

0.672 

47-5-4-2 

2t 4 

0.747 

24 9 

0.615 

260 

0.61S 

281 

0.765 

SO-3-1-3 

20. I 

0.679 

22.5 

0.519 

225 

0.679 

274 

0.S19 

SO-3-2-1 

20.4 

0.763 

23.2 

0.589 

228 

0.713 

287 

0.731 

50-3-2-6 

21.0 

0.717 

23.5 

0.730 

236 

0.717 

274 

0.686 

50-3-3-1 

19.9 

0.544 

I 24.4 

0.760 

223 

0.544 

1 265 

0.652 

Average 

20 4 

0.654 

22.9 

0.632 

239 

0.639 

281 

0.650 


The average for the four years is shown in table 20. It is evident that, 
while the longer ears outyielded the shorter ears, £he difference is very 
slight, and the average for the four years shows a difference of only 0.009 
pound, although the seed ears differed in length by 2.4 centimeters. In 
regard to the yield from ears of different weight, the heaviest ears always 
gave the greatest yield per stalk. Here again the difference is small, 
particularly in the average, which is only 0.019 pound greater for the 
heavy ears. 


TABLE 20. Average Yields per Stalk Obtained from the Shortest, Longest, 
Lightest, and Heaviest Ears from the Same Progeny 

(Webber’s Early Dent, 1909 to 1912) 


Year 

Length and yield 

Weight and yield 

Short 

ears 

(centi- 

meters) 

Yield 

per 

stalk 1 
(pounds) 

Long 

ears 

(centi- 

meters) 

Yield 

per 

stalk 

(pounds) 

Light 

ears 

(grams) 

Yield 

per 

stalk 

(pounds) 

Heavy 

ears 

(grams) 

Yield 

per 

stalk 

(pounds) 

1909 

20.9 

18.0 

20.2 

20.4 

0.601 
0.763 
! 0.670 

0.654 

23.4 

20.5 
22,4 
22.9 

0.626 

0.769 

0.699 

0.632 

291 

179 

254 

239 

0.603 

0.746 

0.684 

0.639 

342 

218 

1 287 

281 

0.630 

0.781 

0.688 

0.650 

1910 

19x1 

1912 


Average 

19.9 

0.672 

22.3 

0.681 

241 

0.668 

282 

0.687 


When all of the data here presented are considered, it seems that very 
little evidence is obtained that will enable one to select seed ears which 
will later, due to some visible character possessed, produce a high yield 
of grain. The characters of length, ratio of tip circumference to butt cir- 
cumference, average circumference of cob, weight of cob, average weight 
of kernels, number of rows, and average length and width of kernels on 
the seed ears, do not show correlations significant enough to be. of value 
in selecting seed com for high yield. The data indicate a slight negative 
correlation between the percentage of grain in the seed ear and the yield, 
indicating that possibly ears containing a low percentage of grain yield 
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higher than do ears with a high percentage of grain. The average circum- 
ference of the seed ear is the only character that shows consistently any 
significant relation to yield. B^ence the farmer, in selecting his seed com, 
cannot pick the high-yielding seed ears when judging from outward 
characters of the ears. It is evident, therefore, that the points emphasized 
on a score card are of no value in seed-ear selection and are entirely for 
show purposes. The only basis left, then, for selecting high-yielding 
seed com is the ear-to-row progeny test. 

RELATION OF SEED-EAR CHARACTERS TO EARLY JMATURITY 

It is important to know whether any of the easily determined characters 
of a seed ear have any relation to its ability to produce early-maturing 
plants. With this in mind, the characters correlated with yield per stalk 
have been correlated also with early maturity. The method of determining 
the percentage of maturity has already been explained. The correlation 
coefficients for this study on Webber’s Early Dent and Cornell 12 are 
given in table 21. On reviewing these data, it is apparent that, with the 
possible exceptions of the number of rows and the average weight of kernels, 
no other character gives correlation coefficients high enough to be of 
value in selecting early-maturing com. Even these two exceptions are 
probably not sufficiently striking every year to be of practical value. 

It would seem, then, that in general it is impossible, by any of the charac- 
ters studied, to select ears that will give an early-maturing progeny. It 
may be possible, by selection, to secure early maturity and still maintain 
the size of ears and other desirable qualities. Since in this practice some 
growers might fear a reduction in the size of the com thus selected, it 
seems desirable to present here the mean values for all of the characters 
studied. This is done for Webber’s Early Dent, Cornell ii, and Cornell 
12, and the data are given in tables 22, 23, and 24, respectively. 

Frorn the results here tabulated for Webber’s Early Dent and for Cornell 
12, it is easy to see that the means for length of ear, average circumference 
of ear, weight of ear, percentage of grain, average weight of kernels, number 
of rows, average length of kernels, and average width of kernels, have not 
decreased in the course of the experiment; that is, although the com has 
become earlier through selection, the characters of the ear related to size 
have not, on the whole, decreased. In the case of Cornell ii there is 
a slight indication that the weight of the ears and the number of rows 
may be decreasing, but the other characters are much the same as for the 
other strains. It is evident, therefore, that it is possible to select for early 
maturity and at the same time maintain practically the same size of ear 
or type of grain with which the experiment was begun. 



TABLE 21. Correlations between Seed-Ear Characters and Early Maturity for Webber^s Early Dent and Cornell 12 


242 Butxetix 40S 





TABLE 23. Means of Characters vStudied in Seed Ears of Cornell ii for 1909 to 1913 
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The average yield per stalk has decreased slightly, but when it is remem' 
bered that the corn has gradualty become earlier each year, it is clear that 
at harvest time the com would be drier ^nd thus the average yield per 
stalk would become less. If data were available as to the actual amount 
of dr\^ matter per stalk, then, without doubt, it would be found that this 
mean also did not decrease. 

The conclusion derived from all these facts is that com may be selected 
for yield or earliness without regard to the type of ear used for seed. 
Again, it seems that if such selection is carefully done, it is not necessary 
to change the type at all. 

VALUE OP EARLY-LIATURING DENT CORNS FOR GRAIN AND SILAGE 

The methods and results of breeding work have be'en described in some 
detail in the foregoing pages, and the relations of type to maturity and to 
yield of grain have been discussed. It now remains to determine the 
value of these relations for use in the silo, and to this end a comprehensive 
series of tests was started in 1918. 

Some preliminary work, done on the farm of the Honorable Seth Low, 
in Westchester County, in 1911, indicated that the variety Cornell 12 was 
equal to the later varieties in yield of diy^ fodder and of grain per acre. 
In comparison with other sorts commonly grown in that section, it gave a 
lower green weight per acre but showed a much higher proportional dry 
weight. A large percentage of this dry weight was in the form of grain. 
Since that section was more favorably located for maturing the longer- 
season sorts, it was felt desirable to conduct experimental tests in the dairy 
counties farther north. In many of these counties the silo is in very wide 
use as a part of the farm equipment. A farm census taken in 1917 showed 
that in twenty-nine counties 429,560 acres were harvested for silage, the 
-average yield per acre being 6.73 tons. 

In the early da^^s of the silo, special emphasis was laid on the succulence 
of the material used. Succulence has undoubted value in promoting a 
flow of milk, but in stressing succulence many men have overlooked the 
value of ensilage in basic food constituents. 

SILAGE OF HIGH IN COMPARISON WITH LOW GRAIN CONTENT 

Com silage containing a large amount of grain, as contrasted with that 
containing a smaller amount, is probably superior, though the problem 
has not yet been fully worked out. The difference, however, is nqt wholly 
one of amount ; it is also a matter of greater digestibility. Such evidence 
as is available indicates the marked superiority of com that has reached the 
hard dough, or glazed, stage by the time it is put into the silo. Dr. W. H. 
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Jordan, Director of the New York Agricultural Experiment Station at 
Geneva, recommends the use of only those varieties that mature in the 
section under consideration, for, until the glazing stage is reached, there 
is a continuous gain in highly digestible dry matter. This feature, as 
well as the added amount of grain, is of utmost importance. 

PLAN AND SCOPE OF THE WORK 

The experimental data were obtained in the years 1918, 1919, and 1920, 
and constitute a preliminary report on a series of tests designed to determine 
the actual yield of green material, dry stover, and dry grain, from the 
different types of com in various localities. As originally outlined, the 
plan contemplated obtaining such information especially regarding the three 
varieties herein considered — Cornell 12, Webber’s Early Dent, and Cornell 
II — when grown in competition with the other sorts commonly used for 
silage. In the second year, other early dents were added to the test for 
further comparison. The tests were distributed rather widely in order 
to obtain information applicable to grain-growing as well as to dairy 
sections. Except in a few cases, not more than one test was conducted 
in any one county. In some cases the cooperator was chosen by the 
local farm bureau agent, who assisted also in planting and harvesting 
the crop. 

The plan outlined was followed as strictly as conditions permitted. 
The soil area of each plat was always fairly uniform in apparent fertility 
and slope. A planting of each sort was always repeated at least three 
times in each plat. Each planting consisted, usually, of one row, about 
twenty-five hills long. A definite order of planting was followed, and after 
a full row of each sort had been planted, the entire series was repeated 
three or more times. It is realized that the method used fails to take 
account of the effects of competition between the larger and the smaller 
types of com. The rate of planting was somewhat lower than that in 
general use among silage growers. It is probable that, with the rate used, 
the advantage, if any, was in favor of the larger-growing sorts. The plant- 
ing was in hills, and was spaced, usually, about 3 feet 6 inches by 3 feet 
apart. Five kernels were planted in each hill, and when the corn came up, 
the hills were thinned to three stalks each. 

In addition to the sorts specifically mentioned, a considerable number 
of other sorts, either locally grown or sold, were added to the tests. This 
made possible a comparison of these with the standard sorts, and served 
to indicate the possible value of such local sorts as might possess merit. 
Altogether, about forty-two varieties were used. Since the tables show 
the names of all these, they need not be specifically referred to here. 
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EARLY DENTS USED IN THE TESTS 

As already stated, the three sorts that have been developed by ear-to- 
row breeding work conducted by the Denartment of Plant Breeding at 
Cornell University, were used in all tests. Owing to the fact that Cornell 
12 has been grown for some years in Westchester County, it is considerably 
later in maturity than the other two. Webber’s Early Dent has been 
grown in Saratoga County, and Cornell ii in Ca\Tiga County, since 1908. 
The more rigorous selection work necessitated by these northerly locations 
has resulted in types of com which are from ten days to two weeks earlier 
in maturity, so far as grain ripening is concerned. 

Two other early dent varieties were used in most of the tests in 1919 and 
1920. These are both grown for grain purposes in Onondaga County, 
and, in central New York, regularly mature grain suitable for husking. 
These sorts are known as Alvord’s White Cap Dent, a variety having 
yellow kernels wTth a white cap, and Onondaga White Dent, which has 
white kernels save for a tendency to purpling toward the tips of some 
ears. This purpling is probably due to the effects of the sunlight during 
the later part of the maturing season. Bloody Butcher and Oil Dent 
were added to the tests in 1920. 

THE LATER-MATURING SORTS USED 

Three Long-Island-grown varieties were tested. These included the 
yellow semi-flint variety known as Luce’s Favorite, a variety widely grown 
for silage purposes in some sections of New York. Its season of growth, 
prior to maturity, is considerably longer than that of any of the six early 
dents mentioned, and slightly longer than that of Cornell 12. It is a large- 
growing variety, ears freely, has wide, shallow kernels and a large cob, 
and shows a marked tendency to produce suckers. 

Cooper is a white, eight-rowed dent, and, on Long Island, is of somewhat 
earlier maturity than Luce’s Favorite. It eared well in all tests. The 
variety known as A 1 Smith is very similar to Cooper in all respects except 
that tye sides of the kernel are purple, with the cap almost white. The 
cob in both these corns is much smaller than in Luce’s Favorite and in 
most of the large-eared flints. The yield of shelled grain, however, is 
higher in proportion to the size of the ears and also in proportion to the 
total green weight per acre. Both these corns lack the profuse sucker 
habit which is characteristic of Luce’s Favorite. 

OTHER VARIETIES TESTED 

A reference to the tables of results in the various tests shows the large 
number of sorts used and their variation in maturity and in yield per acre. 
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Increased green weight is, in general, a fairly accurate gauge of lack of 
maturity. On the other hand, a smaller yield of green weight is, in some 
^-arieties, very closely associated with earlier maturity and hea\w yield 
of grain. 

METHOD OF CONDUCTING TESTS 

All tests were, repeated at least three times in order to eliminate errors 
due to soil variation and to secure the accuracy made possible by the law 
of averages. All the planting was done under the direct supervision of 
a representative of the Department of Plant Breeding. The rate of 
planting was uniform in each individual test. Since the number of stalks 
per acre was considerably below the rate commonly employed by silage 
growers using the larger varieties, the rate was probabh'' to the disadvantage 
of the smaller types. However, in the absence of definite experimental 
data concerning the optimum rate of planting, the uniform rate of three 
stalks per hill was at all times followed. In the fall, the har\"esting of the 
silage plat was done when the work of silo-filling in the section where the 
test was made was well under way. It is hoped that on this account the 
data will have a value locally greater than if the almanac alone were con- 
sidered. One-half of each row in the entire series of a given plat was cut 
and weighed separately. From the average weights of each of the four 
rows (representing the four series), the green weight was calculated in 
tons per acre. At the time of cutting, carefully selected samples of the 
material were hauled by truck to Cornell University for the purpose of 
determining the dry w^eights per acre. . The dry ears on these samples were 
later removed and the yield of shelled com v/as calculated on the acre 
basis. Always the total dry weights per acre, as given in the tables, include 
both grain and stover. 

In 1919, the half of each plat which remained after the silage was har- 
vested, was allowed to stand until later in the season, when the ears were 
husked and weighed. A sample of about 20 pounds of each sort was dried 
at the CoUege, shelled, and weighed, and its 3deld per acre, in bushels of 
dry shelled grain, was calculated. These data appear in the final columns 
of the tables for 1919. In 1920 similar data were obtained on five plats 
and the record is given in table 54 (page 264.) 

NUMBER AND LOCATION OF TESTS 

Tests in 1918 

Tests were conducted in six counties in 1918, but dry weights were 
obtained in only three of these. Consequently, the data for only these 
three are here given (tables 25 to 27). 
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TABLE 25. Tests of Corn Varieties in Chenango County in 1918* 
(On the farm of L. M. Walworth at Norwich) 


Variety 

Green 
.weight 
per acre 
(tons) 

Drj^ 

matter 

(per 

cent) 

Dry 
weight 
per acre 
(tons) 

Dr\^ 
shelled 
grain 
per acre 
in silage 
(pounds) 

Stage of maturity 

Cornell 12 

Cornell 1 1 

Webber’s Early Dent. . 

Luce’s Favorite 

Sweepstakes i 

West Branch 

Eureka 

20.14 ^ 
15. 4S i 
13-34 
22.01 
21.28 
14. 7X 
20 91 

23.1 

26.2 

26.4 
19.0 

17.4 

22.7 

19.0 

4-63 

4.02 
346 
4. 18 
3*62 
3-38 

3-97 

1 , 198 
1,297 
1,232 
972 

485 

D037 

6^ 

Late milk 

Soft dough to glazed 
Soft dough to glazed 
Milk 

Milk 

Late milk 

Blister 


* Hills planted 3^ feet by 3 feet apart. Fifty-seven hills of each variety harvested. Planted May 21, 
harvested September 16 


It will be obserY^ed that in Chenango County (table 2 5), the late-maturing 
corns were Luce’s Favorite, Sweepstakes, and Eureka. The average green 
weight is 21.4 tons per acre, of w-hich not more than 19 per cent is dry 
matter. The early-maturing Cornell ii and Webber’s Early Dent yield 
an average of 14.4 tons of green 'weight per acre, of which 26.3 per cent is 
dry matter, Cornell 12, which stands between the two groups, is highest 
of all in yield of dry weight, though fourth in respect to green weight 
per acre. It is superior to Luce’s Favorite by 0.45 ton of dry matter 
and by 226 pounds of grain, though it contains 1.87 tons less of green 
matter per acre. 


TABLE 26. Tests of Corn Varieties in Cayuga County in 1918* 
(On the farm of E. W, Mosher at Aurora) 


Variety 

Green 
weight 
per acre 
(tons) 

Dry 

matter 

(per 

cent) 

Dry 
weight 
per acre 
(tons) 

Dry 
shelled 
grain 
per acre 
in silage 
(pounds) 

Stage of maturity 

Cornell 12 

Cornell 1 1 

Webber’s Early Dent. . 

Luce’s Favorite ‘ 

Western Union 

Wheeler’s Angel of 
Midnight 

9.86 

7.14 

6.88 

10.34 

7.99 

5.70 

24.0 
34- 1 

31.6 
21.4 

22.6 

34-3 

2.37 

2.43 

2.20 

2.17 

1.84 

1.94 

1 , 164 

2,371 

1 , 880 

1.343 

1 ,028 

1.655 

Late milk 

Dough 

Dough 

Milk 

Late milk 

Glazed 


Jun^i^^har^sted^Oc?ob^r 2^ inches apart. Eighty hills of each sort harve sted and weighed. Planted 
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Cornell ii yielded 6.53 tons less of green matter per acre than did Luce's 
Favorite, yet it lacked only 0.16 ton of having as much dr\^ matter and 
actually contained 325 pounds more per acre of shelled grain in the silage. 
Sweepstakes and Eureka, though giving heavy green weight per acre, 
were no greater than Cornell ii in dry weight, and were markedly lower 
in yield of grain in silage per acre. Webber’s Early Dent, though yielding 
8.67 tons less of green material per acre than the heaviest of the late 
varieties, yet fell behind it by only 0.72 ton of dry weight, and in dry grain 
even excelled it, by 260 pounds. 

In Cayuga County (table 26), the late-maturing sorts were Luce’s 
Favorite and Western Union. Both of these gave lower actual yields 
of dry matter than the others, though higher green weight per acre than 
all but Cornell 12. The superiority of the early dents in grain per acre in 
the silage is also evident. Wheeler’s Angel of Midnight showed inferiority 
in yield of dry weight, although it 'was third in weight of grain. 


TABLE 27. Tests of Corn Varieties in Erie County in 1918* 
(On the farm of Seth Brunck at Alden) 


Variety 

Green 
weight 
per acre 
(tons) 

i 

Dry 

matter 

(per 

cent) 

Dry 
weight 
per acre 
(tons) 

Dry 
shelled 
grain 
per acre 
in silage 
(pounds) 

Stage of maturity 

Cornell 12 

12.66 

8.40 

8.64 

14.01 

10.72 

6,87 

7.82 

21.5 
■ 30.5 

31 1 

18.2 

32.3 

26.9 

30.5 

2.79 

2.60 

2.68 

2.52 

3*43 

1.85 

1 2.42 

i C739 

2,647 
2,683 
1,891 
2,042 
1,700 
2,229 

Milk 

Glazed 

Dough 

Soft milk 

Dough 

Hard glazed 

Glazed 

Cornell 1 1 

W^ebber’s Early Dent.. 
Luce’s Favorite 

Early White Cap Dent. 

Early Yellow Flint 

Brunch’s Yellow Dent. 


* Hills 3*feet by 3 feet apart. Sixty hills of each variety harvested. Planted May 28, harvested 
September 18. 


In Erie County (table 27), the early dents, Cornell ii and Webber’s 
Early Dent, yielded much less green weight per acre than did Cornell 12 
or Luce’s Favorite. In dry weight per acre, their yield was slightly above 
that of Luce’s Favorite and a little lower than that of Cornell 12. They 
are, however, markedly superior to both these sorts in yield of grain in 
the silage. 

The summary (table 28) shows that the two earty dents tested yield 
an average of 5.47 tons less of green weight per acre than does Luce’s 
Favorite, but only 0.06 ton less of dry weight and 617 pounds per acre 
more of grain. 
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TABLE 28. Summary of Corn Variety Tests in Chenango, Cayuga, and Erie 

Counties in 1918 


Variety 

Green 
weight 
per acre 
(tons) 

Diy^ 
matter 
(per cent) 

Dry 
weight 
per acre 
(tons) 

Dry 
grain 
per acre 
(pounds) 

Cornell 12 

14.22 

10.34 

9.62 

22.9 

3.26 

1,376 

Cornell 1 1 

29.2 

3.02 1 

2,105 

Webber’s Earlv Dent 

29.0 

2.79 1 

1.932 

Luce’s Favorite 

1545 

6.28 

19. 1 

2.96 

1 ,402 

Wheeler’s Angel of Midnight"^ 

30.0 

1 .89 

1.677 


* Average of two tests only. 


Tests in 1919 

The tests in Erie and Cayuga Counties were continued in 1919, and to 
these were added one each in Jefferson, Tioga, Delaware, and Ontario 
Counties. The results of these trials are given in tables 29 to 41, inclusive. 
In each table except the summary tables, the final column gives the yield 
in bushels per acre of shelled dry grain obtained from husking that half 
of the plat which was not har\"ested for silage. The general data, including 
the dates of planting, harvesting of silage, and husking of grain, and the 
stage of maturity, are given in footnotes to the tables. Great care was 
exercised to obtain accurate dry weights. Owing to the distance of the 
Delaware County plats from the College, the dry-weight determinations 
were made by Professor C''. H. Wall, of the New York vState School of 
Agriculture at Delhi. Besides planting and harvesting the green-silage 
weights, Professor Wall obtained practically all the data given in table 
36. It may be further remarked that data concerning the yield of grain 
not in silage were obtained after allowing the material to stand for several 
weeks after the harvest of the silage part. 

The results of the tests in Ontario and Cayuga Counties may* be con- 
sidered together, as their degree of maturity was greater than that of the 
tests to be mentioned later. The growth season was favorable and all 
varieties reached either the hard dough or the glazed stage. For con- 
venience in analyzing the material, the average performance of the four 
early dents — Onondaga White Dent, Alvord’s White Cap, Cornell ii, 
and Webber’s Early Dent — may be compared. The two varieties 
Cooper and A1 Smith may also be considered together, in comparison 
with Luce’s Favorite, Cornell 12, and other late sorts. The yield of each 
individual variety may be compared with that of every other variety, but 
the summary of the performance of the early dents, as compared to that 
of the later sorts, is of special interest. 
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The amount of green weight needed to produce a ton of dry matter is 
given in the final column of each of the summary tables. 

In Ontario County the yields were as given in table 29. The summary 
of these results, wherein the four early dents are compared with Cornell 
12, Luce’s Favorite, the two late-season corns of Long Island, and two 
flints, is given in table 30. For Cayuga Coimty the results are given in 
table 3 1 and summarized in table 3 2 . 


TABLE 29. Test of Corn for Grain and Silage in Ontario County, 1919* 
(On the farm of G. B. VanGelder at Canandaigua) 


Variety 

Silage 

1 

Grain 

• 

Green 
weight 
per acre 
(tons) 

Dry 

matter 

(per 

cent) 

Dry 
weight 
per acre 
(tons) 

Percent- 
age of 
green 
weight 
as dry 
shelled 
grain 

Dry 
shelled 
grain 
per acre 
(pounds) 

Husked 

ears 

per acre 
(pounds) 

Dry 

grain 

shelled 

(per 

cent) 

Shelled 
grain 
per acre 
(bushels) 

Cooper 

8.33 

36.7 

3.06 

16.7 

2,782 

5,36s 

47.1 

45. 1 

Cornell 12 

7.75 

38.2 

2.96 

16 4 

2,536 

5.386 

43 . 5 

41.8 

Webber’s Early Dent 

6.06 

47.7 

2.89 

24.8 

3,007 

5.025 

56.3 

50. 5 

A1 Smith 

8 . 33 

34-8 

2.90 

14-7 

2,442 

4.863 

42.7 

37.1 

Onondaga White Dent 

6.13 

45.1 

2.76 

24.3 

2,978 

5,431 

56.0 

54.3 

Learning 

7.59 

37.1 1 

2. Si 

15.7 

2,388 

6,117 

43-9 

48.0 

Alvord’s White Cap 

4-94 

54-6 

2.70 

24.5 

2,424 

4,696 

60.9 

Si.o 

Cornell 1 1 

4-73 

47.9 1 

2.26 

23.1 1 

2,182 

4,761 

54 5 

46.3 

Luce’s Favorite 

8.47 

29.6 

2.51 

12.3 

2, 117 

5.58s 

36.2 

36.1 

McLane White Cap 

5.84 

38.4 

2.24 

16.9 

1,972 

5,154 

46.1 

42. 2 

Morse’s Flint 

4 90 

43.8 

2.14 

20.1 

1 ,968 

3,862 

54*2 

37.4 

Sheffield Flint 

3 70 

54-4 

2.01 

30.0 

2,220 

2,551 

62.6 

28. S 


^Planted May 8, 1919. Silage harvested September 24. Grain corn husked October 4- Hills 3 feet 
6 inches by 3 feet apart. Rows 24 hills long, replicated foxor times. For silage, 8 hills per row harvested. 
For grain, 48 hills harvested except for the following: Cornell 12, Alvord's White Cap, Luce’s Favorite, 
47 each; McLane White Cap, 46. 

Stage of maturity on September 24: Hard glazed — Webber’s Early Dent, Onondaga White Dent, 
Alvord’s White Cap, Cornell ii, McLane White Cap, Morse’s Flint, Sheffield Flint. Ha:-C! dough — Cooper, 
Cornell X2, A1 Smith, Learning, Luce’s Favorite. 


These tests show the practical possibilities of the various sorts where 
seasonal conditions were exceptionally favorable in bringing all to the 
conditipn of maturity recommended for silage. The Ontario County 


TABLE 30. Summary of Data in Table 29 (Ontario County) 


Variety 

Green 
weight 
per acre 
(tons) 

Dry 

matter 

(per 

cent) 

Dry 
weight 
per acre 
(tons) 

Weight 
of grain 
in silage 
(pounds) 

Tons of 
green 
weight 
needed to 
produce one 
ton of dry 
matter 

Cornell 12 ' 

7-75 

38.2 

2.96 

2 , 53 ^ 

2.62 

Average ol Cooper and A 1 Smith. 

8-33 

35.7 

2.98 

2,612 

2.80 

Luce’s Favorite 

8.47 

29.6 

2.51 

2,117 

3-37 

Average of the two flints 

4-30 

49.1 

2.08 

2,094 

2 .07 

Average of the four early dents . 

5.46 

48.8 

2.63 

2,648 

2.08 
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TxUBLE 31. Test of CoRxV for Grain and Silage in Cayuga County, 1919* 
(On the farm of E. W. Mosher at Aurora) 


Variety 

j Silage 

Grain 

Green 
weight 
per acre 
(tons) 

Dry 

matter 

(per 

cent) 

Dry 
weight 
per acre 
(tons) 

Percent- 
age of 
green 
weight 
as dry 
shelled 
grain 

Dry 
shelled 
grain 
per acre 
(pounds) 

Husked 

ears 

per acre 
(pounds) 

Dry 
grain 
shelled 
(per 
cent) . 

Shelled 
grain 
per acre 
(btishels) 

Cornell 12 

14-27 

29.0 

4-14 

ir.8 

3,376 

7,813 

50.1 

69.9 

Cornell 1 1 

10.00 

35 4 

3-54 

18.6 

3,712 

6,099 

54-2 

59-0 

Webber’s Early Dent 

10.80 

33.9 

3.66 

14.2 

3,069 

6,109 

54.7 

59 6 

Luce's Favorite 

18.38 

1 23.8 

4-37 

8.6 

3.147 

9,130 

40 6 

66.2 

Onondaga White Dent. -. . . . 

11.66 

33.4 

3-89 

16.2 

3.768 

7,507 

53 I 

71 . 1 

Cooper 

17.45 

27.2 

4-74 

II . 3 

3.930 

8,790 

i 45.8 

71 9 

A 1 Smith 

16. 68 

28. 7 

4-78 

II . 5 

3,850 

8,766 

1 47.1 

73.8 

Alvord’s White Cap 

10. 17 

36 3 

3-69 

17.3 

3,52s 

6,118 

! 55-9 

61 . 0 

Hall’s Golden Nugget 

15.32 

27.9 

4. 28 

12.9 

3,96s.. 

8,043 

1 48.9 

70.3 


* Planted May 26, 1919. Silage harvested September 16. Grain corn husked October 3. Hills 3 
feet 6 inches by 3 feet 3 inches apart. Rows 20 hills long, replicated five times in order listed in table 
For silage, 8 hills per row cut and weighed. For grain, 10 hills per row husked and weighed. 

Stage of maturity on September 16: Well gla2ed — Cornell ii, Webber’s Early Dent, Alvord's White 
Cap, Onondaga White Dent, Hall’s Golden Nugget. Hard dough — Cornell 12, Cooper, A 1 Smith, Luce’s 
Favorite. 


TiVBLE 32. Summary of Data in Table 31 (Cayuga County) 


Variety 

Green 
weight 
per acre 
(tons) 

Dry 

matter 

(per 

cent) 

Dry 
weight 
per acre 
(tons) 

Weight 
of grain 
in silage 
(pounds) 

Tons of 
green 
weight 
needed to 
produce one 
ton of dry 
matter 

Cornell 12 

14.27 

; 29.0 

4.14 

3.376 

3-45 

Average of Cooper and A 1 Smith. 

17.06 

1 27.9 

4.76 

3,890 

3-58 

Luce’s Favorite 

18.38 

23.8 

4-37 

3.147 

4.20 

Hall’s Golden Nugget 

15-32 

27.9 

4.28 

3.965 

3-58 

Average of the four early dents 

10.66 

I 34-7 

369 

3.518 

2 89 


test was on soil of only medium fertility, while that in Cayuga County was 
on highly fertile soil. In the former locality the four^early dents averaged 
higher in dry weight than did the flints or Luce’s*^Favorite. The last 
column in the summary tables shows the number of tons of green weight 
required to produce one ton of dry matter. Whether it is profitable to 
handle the much larger green weight per ton of dry matter ensiled, except 
on very high-priced land, is open to question. Comparing Luce’s Favorite 
with the average of the four dents in the Ca3mga County test, the results 
show that 1.3 1 tons more of moisture per ton of dr^^' matter are handled 
in^Luce’s Favorite than in the average of the dents, while the actual amount 
of grain per acre is less. It is doubtful whether, with the high labor costs 
of placing com in^he silo and taking it out again, this large ^amount of 
extra^water can be considered a profitable investment. Added to this 
is the fact that the average amount of grain in silage from the early dents 
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is usually greater than that from the later-maturing sorts, though in the 
Cayuga County test, where the seasonal conditions were especially favor- 
able for the later sorts, the difference is not so marked. 

In Erie County the test was on light soil and the season was somewhat 
dry. The corn made good growth and the yields compare favorably with 
what may be expected in the average season in that part of the State. 
The complete data are given in table 33 and summarized in table 34. 


TABLE 33. Test of Corn for Grain and Silage in Erie County, 1919* 
(On the farm of Seth Brunck at Alden) 


Variety 

Silage 

Grain 

% 

• 

Green 
weight 
per acre 
(tons) 

Dry 

matter 

(per 

cent) 

Dry 
weight 
per acre 
( tons) 

Percent- 
age of 
green 
weight 
as dry 
shelled 
grain 

Dry 
shelled 
grain 
per acre 
(pounds) 

Husked 

ears 

per acre 
(pounds) 

Dry 

grain 

shelled 

(per 

cent) 

Shelled 
grain 
per acre 
(bushels) 

Cornell 12 

S 57 

23.6 

2 02 

6 I 

1,051 

3,986 

48 . 3 

34-4 

Cornell ii 

6 S3 

29.7 

2 03 


1.S49 

4,431 

52 3 

41 4 

Webber’s Early Dent 

6.70 

26 4 

I 77 

II I 

1,48s 

4,057 

52 6 

38.1 

Luce’s Favorite 

10.45 

20 8 

2.17 

5 • 7 

1,200 

3,844 

42.2 

29.0 

Onondaga White Dent — 

6 68 ! 

27 9 

I 86 

10.4 

1. 391 

3.523 

53.3 

33.5 

C'-oner 

8.63 1 

24 4 

2. 10 

6 2 

1,079 

2,705 

43 2 

20.9 

A 1 Sf ::h . . .... 

8 86 

20 6 

1 83 

6 5 

1,159 

3,061 

42.7 

23.3 

'.s White Cap. . 

6.56 

32.1 

2.10 

14,4 

1 ,889 

3,915 

56 3 

39.4 

Hall’s Golden Nugget .... 

8.95 

23 9 

2.14 

9.7 ! 

1.734 

4,449 

48. 3 

38.3 


Planted May 30, 1919. Silage _ harvested September ii. Grain corn husked September 25. Hills 
3 feet by 3 feet apart. Rows 30 hills long f except block 4, 3S hills), replicated four times. For silage, 
15 hills per row cut and weighed. Balance husked and weighed for grain. 

Stage of maturity on September ii: Early glazed — Cornell it, Alvord’s White Cap, Onondaga White 
Dent Dough — Webber’s Dent, Hall’s Golden Nugget, A 1 Smith. Milk — Cornell 12, Luce’s Favorite, 
Cooper. 


TABLE 34. Summary of D.\ta in Table 33 (Erie County) 


Variety 

_ 1 

Green 
weight 
per acre 
(tons) 

Dr}' 

matter 

(per 

cent) 

Dry 
weight 
per acre 
(tons) 

Weight 
of grain 
in silage 
(pounds) 

Tons of 
green 
' weight 
needed to 
produce one 
ton of dry 
matter 

Cornell 12 . . 

8-57 

23.6 

2.02 * 

1,051 

4.24 

Luce’s Favorite 

10.45 

20.8 ; 

2.17 

1 , 200 

4.81 

Average of Cooper and A 1 Smith. 

8-75 

22.5 

1.96 

1,119 

4.46 

Hall’s Golden Nugget 

8-95 

23-9 

2.14 

U 734 

4-17 

Average of the four earl}^ dents . 

6.69 

29.0 

1.94 

[ 

1,653 

3-44 


In this test the four early dents yielded an average of 3.76 tons less of ’ 
green weight per acre than did Luce’s Favorite, and 2.07 tons less than the 
average of Cornell 12, Cooper, A 1 Smith, and Hall’s Golden Nugget. The 
corresponding differences in dry weight are 0.23 ton and o.io ton. In 
yield of grain in silage, the dents are markedly superior to all the other 
sorts except Hall’s Golden Nusfsfet. 
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The tests iu Tioga, Delaware, and Jefferson Counties may be considered 
together, and are given in tables 35 to 37, inclusive. 

TABLE 35. Test of Corn for Graix and Silage in Tioga County, 1919* 

(On the farm of John Dermody at Richford) 


t^ariety 

Silage 

Grain 

Green 
weight 
per acre 
(tons) 

Dry 

matter 

(per 

cent) 

Dry 
weight 
per acre 
(tons) 

Percent- 
age of 
green 
weight 
as dry 
shelled 
gram 

Dry 
shelled 
grain 
per acre 
(pounds) 

Husked 

ears 

per acre 
(pounds) 

Dry 

gram 

shelled 

(per 

cent) 

Shelled 
grain 
per acre 
(bushels) 

Cornell 12 . 

21.96 

17 7 

3 90 

3 9 

1.704 

10 ,oiS 

30 7 

55 0 

Cornell n 

15.35 

21 4 

3.29 

7 4 

2,266 

7,351 

39 7 


Webber’s Early Dent . . . 

16 56 

20 7 

3 43 

6 5 

2 ,I( 5 B 

7 , 720 

38 4 

52.9 

Luce’s Favorite. . 

P.2 63 

15 8 

3 57 

4 I 

1.837 

8,633 

27 . 7 

42 7 

Onondaga White Dent. ., 

18 24 

I 19 4 

3 53 

1 6 9 

1 2,506 

7 , 062 

i 41 0 

1 51 8 

Cooper 

21.54 

17.3 

3.74 

4 5 

I ,926 

8 , 814 

28 9 

45.4 

A1 Smith 

23 72 

17 I 

4 07 

4 3 

2,030 ! 

8,207 

28 2 

41 . 4 

Alvord's White Cap 

17 14 

2i 2 

3 64 

7 3 

2.506 

5,987 

41 .3 

44 I 

Sweepstakes. . 

24 95 

IS 0 

3 73 

2 6 

1.302 1 

9.567 

19 3 

32.9 


Planted May 31, laip. Silage harv’ested September 6 Gram corn husked September 29. Hills 
3 feet by 3 feet apart Rows 12 hills long, replicated four times. For silage, 5 hills per row cut and weighed. 
For grain, 6 hills per row husked and weighed. 

Stage of maturity on September 6: Late milk — Cornell ii, Webber’s Early Dent, Alvord’s White Cap, 
Onondaga hite Dent. Milk — Cornell 12, Luce’s Favorite, Cooper, A 1 Smith. Early milk — Sweepstakes. 

TABLE 36. Test of Corn for Grain and Silage in Delaware County, igig* 
(At the State School of Agriculture, Delhi) 


Variety 

' Silage 

Grain 

Green 
weight 
per acre 
(tons) 

Dry 

matter 

(per 

cent) 

Dry 
weight 
per acre 
(tons) 

Percent- 
age of 
green 
weight 
as dry 
shelled 
gram 

Dry 
shelled 
gram 
per acre 
(pounds) 

Husked 

ears 

per acre 
(pounds) 

Dry 

grain 

shelled 

(per 

cent) 

Shelled 
grain 
per acre 
(bushels) 

Cornell 12 

Cornell ii 

Webber’s Early Dent 

Luce's Favorite 

Onondaga White Dent. . . 
Cooper . 

A1 Smith ... 

Alvord’s tVhite Cap 

Steuben County Flint 
Dibble’s Mammoth Yellow 
Flint . , . 

Dibble’s Early Yellow Dent. 
Mastodon... 

Dutchess County Flint 

Early Wonder Dent 

North Dakota White Flint 
Duke’s White Cap Yellow 

pent 

Wisconsin 7 

23 37 
16 66 
16.29 
29 30 j 

IS. 48 1 

27.65 
28 26 
15 79 
12 99 

33 . 56 
22 SO 
27 97 
26 52 
21 . 70 
22 63 

17. 22 
20 70 

19 5 
21 3 

21 8 

16 3 

21 0 
18 I 

17 0 

22 3 

23 3 

16.0 

17.7 

15.6 

16.3 

19. 1 

18 0 

20 7 

19.3 

4 56 

3 54 

3 55 
4-77 

3 89 

5 01 

4.79 

3.53 

3 03 

1 

5 36 

3.99 

4 37 

4 31 
4.14 
4.08 

3 57 
4.00 

s.i 

8.8 

9 0 

4 5 

8 2 

6 0 

5 6 
10 2 

9 4 

1 

i 3.9 

3 5 

1 . 5 
3.2 

5 3 

5.1 

5 0 

6 4 

2,384 

2,939 

2,939 

2,660 

3.045 

3.340 

3,193 

3.227 

2.452 

2.631 

1.570 

S45 

1 ,692 
2.317 

2,322 

1,708 

2,650 

n ,310 
7,975 
7,676 
10,493 
8,751 
9,786 
8,901 
6,737 
5,240 

10,670 

9.309 

1 9,710 

9.329 

9,692 

7,351 

7,050 

9.772 

31 4 
41 0 

40.8 
27 9 

42.8 
29 5 
29 7 
44-5 
47 3 

25 2 
28.0 
15 - I 

26 2 
31 8 

40.5 

40.6 
38 2 

63.5 
S 8 4 
55.9 
52.3 
66 8 

51.6 
47 2 
53-5 

44.2 

1 

1 48 0 

46 6 

26.2 
43 7 
55 I 
53 I 

SI .1 
66. 7 

, harvested September 19 Grain corn husked October 25. Hills 

ft wnl LTv? ^ long, replicated four and five times For silage, 

8 mils per row cut and weighed. For gram, 10 hills per row husked. 

Webbir’s s'JrfTnJnr September 19: Glazed ^ Steuben County Flint. Ears denting, early dough - 
Cau — Cornell 11, Onondaga White Dent, Alvord’s White 

w 1 ?consL V 1 ^^p Yellow Dent, 

Wisconsin 7. I^te milk— 12, Dibble s Early Yellow Dent. Milk — Cooper, A 1 Smith. Early 

PibL's 
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TABLE 37. Test of Corn for Grain and Silage in Jefferson County, 1919* 
(On the farm of Clayton Langworthy at Adams Center) 



Silage 

! Grain 

Variety 

Green 
weight 
per acre 
(tons) 

Dry 

matter 

fper 

cent) 

Dry 
weight 
per acre 
(tons) 

Percent- 
age of 
green 
weight 
as dry 
shelled 
grain 

Dry 
shelled 
grain 
per acre 
(pounds) 

Husked 

ears 

per acre 
(pounds) 

Dry 

grain 

shelled 

(per 

cent) 

Shelled 
grain 
per acre 
(bushels) 

Cornell 12 . . 

Cornell ii . . 

Webber’s Early Dent . . . 
Luce’s Favonte . 

Cooper. ... 

Alvord’s White Cap. 

Hall’s Golden Nugget 

Bloody Butcher n 

Golden Glow 

Lake Erie Dent. . . . 

Bailey Dent.. 

Harris White Cap . , 
Learning. 

Local Luce’s Fav’orite . . 
Wheeler’s Angel of Mid- 
night. 

21 86 
19 02 

15.77 

21 10 

22 01 
15.20 
16 94 

, 18 07 i 
19 51 : 

19.78 
18 49 : 
18.60 i 
18 75 
19.47 

13.91 1 

1 

20, 1 

25.5 

22 9 

16 7 

20 2 
26.3 
19 2 
25 2 
21 . 0 

19 9 

21 . I 
20 . I 

20 5 

' 17 9 

22 . I 

4-40 

4 84 
3-62 

3.53 

4.44 

3.99 

3 25 

4 56 1 

4. 10 

3 94 

3 90 1 

3.73 

3 84 

3 48 

3 08 

4 9 

9 4 

7 6 

3 3 

5 4 
10 4 

5 4 
10 2 

6 5 

3 6 

1 6 2 

1 5 9 

4 3 
38 | 

10 I j 

2.125 

3,587 

2.413 

1.384 

2.368 

3,177 

1 .823 
3,686 
2,544 

1.444 

2,301 

2,191 

1 ,627 
1,347 

2.824 

8 , 216 
10,80s 
8,664 
9,632 
9,123 
8. 22S 
7,345 
10,176 
9,765 
9,039 
ro,430 
8,422 
9,486 
S,S8i 

7 . 296 

36.6 

39.5 
40.9 

34 5 
34 2 
47 3 
40 5 

1 44.9 

1 44.2 

35.8 

30.8 

40.8 
34.2 

26. 5 

48.1 

53.7 

76. 1 

63.3 

59.4 

55.6 

69. S 

53.2 

1 81 5 

77.0 
57 8 
57-4 

61.4 
57.9 

42.1 

62.7 


* Planted. June 4, IQ19. Silage harvested September 10. Grain com husked October 8. Hills 3 feet 
by 3 feet apart. Rows 24 hills long, replicated four times. For silage, 8 hills per row cut and weighed. 
For gram, i6 hills per row husked and weighed. 

Stage of rnaturity on September 10; Glazed — Wheeler's Angel of Midnight. Milk to late milk — all 
other vaneties. 

In these tests the early dents reached a late milk to dough stage, but 
the later sorts were neuter beyond the soft milk stage at the time of harvest- 
ing the silage. Unfortunately, A1 Smith and Onondaga White Dent were 
not included in the Jefferson County test, and these are therefore omit- 
ted from the summary. Their performance in the Tioga and Delaware 
County tests may be observed in tables 35 and 36. 

A summary of these three tests is given in table 38: 


TABLE 38. Summary of Data in Tables 35, 36, and 37 (Tioga, Delaware, and 

Jefferson Counties) 


Variety 

Green 
weight 
per acre 
(tons) 

Dr>^ 

matter 

(per 

cent) 

Diy 
weight 
per acre 
(tons) 

Weight 
of grain 
in silage 
(pounds) 

Tons of 
green 
weight 
needed to 
produce one 
ton of diy^ 
matter 

Cornell 12 

22.39 

19. 1 

4.29 

2,071 

5.21 

Luce’s Favorite 

24-34 

Ih 3 1 

3-96 

1 , 960 

6. 14 

Average of the three early dents 

16.42 

22.6 

3-71 

2,802 

4.42 

Cooper 

23-73 

18.5 

1 

4-39 

2,545 

5-40 


Considering the cost of ensiling com as $2 a ton, to place an average acre 
of Luce’s Favorite in the silo would cost $48.68. The corresponding figure 
for the three early dents would be $32.84! The dents give within a quarter 
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ton as much dry matter as Luce’s Favorite, and 842 pounds more grain. 
Cn the average,’ in these tests, Cornell 12 and Cooper give about 0.6 and 
0.7 ton more of dry matter, respectively, than the early dents, but they 
are somewhat lower in yield of grain. 

The Jefferson County test, when taken by itself, shows the results 
summarized in table 39. In this table are shown the average performances 
of the three early dents and of three slightly later dents, in comparison 


TABLE 39. Summary of Data in Table 37 (Jefferson County) 


Variety 

Green 
weight 
: per acre 
(tons) 

Dry 

matter 

(per 

cent) 

Dry 
weight 
per acre 
(tons) 

Weight 
of grain 
^In silage 
(pounds) 

Tons of 
green 
weight 
needed to 
produce one 
ton of dry 
matter 

Cornell 12 

21.86 

20.1 

4.40 

2.125 

4-97 

Luce’s Favorite 

21 . 10 

16.7 

3 53 

1.384 

5.97 

Average of the three early dents* 
Average of the three medium- 

16.66 

249 

4-15 

3.059 

4.01 

season dents t 

18.69 

22.4 

4.19 

2,844 

4.47 


^Cornell ii, Webber’s Early Dent, Alvord’s White Cap. 
t Bloody Butcher, Golden Glow, Bailey Dent. 


with those of Luce’s Favorite and Cornell 12. Aside from the greater 
digestibility of these dents due to their greater maturity, their relatively 
high total dry weights and their high yield of grain per acre indicate their 
probable superiority in actual food nutrients when put in the silo. To 
this is added the lower labor cost involved, as evidenced by the smaller 
amount of green w^eight handled per ton of dry weight. 

In table 40 is given the summary of the silage and grain com tests in 
all six counties in igig, for each sort appearing in two or more of the 
counties. A summary of the data in table 40 is given in table 41 . From this 
table it is clear that the early dents are the most economical to grow 
when silo space and the cost of putting material into the silo is considered. 
This is especially true wherever the late-maturing sorts fail to reach the 
dough or the glazed stage. The season of 1919 was unusually favorable 
for com growth and maturity. It is hardly to be expected, however, 
that in the average season the late varieties would have as good an 
opportunity as during that season. For this reason it would seem that 
the early dents are likely to prove more economical in cost of handling, 
being productive of as much or more highly nutritious dry matter per 
acre, and also, because of their greater digestibility due to maturity, 
being more valuable for milk and beef production. 
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TABLE 40. Summary of the Silage and Grain Corn Tests in Six Counties 

IN 1919* 


Variety 

Green 
weight 
per acre 
(tons) 

Dry 
weight 
per acre 
(tons) 

Dr>- 
shelled 
grain 
per acre 
in silage 
(pounds) 

Husked 
com 
shelled 
per acre 
(bushels ) 

Cornell 12 

16.30 

3 66 

2, 196 

53-0 

Cornell 1 1 

12. 10 

3-25 

2,756 

55-6 

Webber’s Early Dent ! 

12 03 

315 

2.513 

53-4 

Luce’s Favorite ’ 

18.39 

3-49 

2,057 

47.6 

Onondaga White Dent i 

12.24 1 

3.19 

2,738 

55 - 5 

Cooper 

17.60 

3 -S 5 

2,571 

48.4 

Al Smith 

17.17 ! 

3.67 

2,535 

44.6 

Alvord’s White Cap. . .V 

11.63 

3-27 

2,791 

53-1 

Hall’s Golden Nugget 

13-74 i 

3.22 

2,507 

53-9 

Learning 

13-17 

332 

1 2,007 

1 

52.9 


^ All sorts were tested in six counties except as follows: Al Smith and Onondaga White Dent, fiv^e 
counties; Hall's Golden Nugget, three counties: Learning, two counties. 


TABLE 41. Summary of Data in Table 40 


Variety 

Green 
weight 
per acre 
(tons) 

Dr}^ 
weight 
per acre 
(tons) 

Dry 
shelled 
grain 
per acre 
in silage 
(pounds) 

Tons of 
green 
-weight 
needed to 
produce 
one ton 
of dry 
matter 

Cornell 12 

16.30 

3-66 

2,196 

4-45 

Luce’s Favorite 

18.39 

3-49 

2,057 

5-27 

Average of the four early dents* 

12.00 

3.21 

2,699 

3-74 

Average of the two Long Island dents f. 

17.38 

3-76 1 

2,553 

4.62 


* Cornell ii, Webber’s Early Dent, Alvord’s White Cap, Onondaga White Dent, 
t Cooper, Al Smith. 


Tests in 1920 

In 1920 the work was continued in Delaware, Tioga, Jefferson, Ca^niga, 
Tompkins, Erie, and Ontario Counties. Tests were conducted also on 
the grounds of the State Schools of Agriculture at Cobleskill in Schoharie 
County and Morrisville in Madison County. 

The season of 1920, was very favorable to the production and maturity 
of the silage com crop. Most of the plats were han^ested between Sep- 
tember 25 and 30. At that time most of the early dents were glazed, 
even at the higher elevations. The later varieties were usually in the 
soft milk stage. The w^ork of obtaining dry weights of material for the 
plat at Delhi was done by Professor C. H. Wall, of the New York State 
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School of Agriculture. For Schoharie County a similar service was 
performed by Professor E. D. Day, of the Agronomy Department of the 
New York State School of Agriculture at Cobleskill. 


TABLE 42. Corn Variety Test, Ontario County, 1920 
(On the farm of W. C. Buell at Holcomb) 


Variety 

Green 
weight 
per acre 
(tons) 

Total 

dry 

matter 

(per 

cent) 

Total 

dry 

matter 

(tons) 

Percent- 
age of 
dry grain 
in 

green 

weight 

Dry 
shelled 
grain 
per acre 
in silage 
(pounds) 

Onondaga White Dent 

8.09 

35.36 

2 . 86. 

18.2 

2,944.76 

Morse’s Flint 

9 02 

31-37 

2.83 

15.3 

2 , 760.12 

Oil Dent 

7 33 

37 20 

2-73 

19.2 

2,814.72 

U. S. 193 

10.94 

25.00 

2.73 

9-7 

2 , 122.36 

Cornell 1 1 

8.51 

31 88 

2 .71 

15-4 

2,621.08 

Pride of the North 

9.07 

28 89 

2.62 

II . I 

2,013.54 

Cornell 12 

9 83 

26.09 

2.56 

12.3 

2,418.18 

Bloody Butcher 

6.73 

37 08 

2.50 

18.9 

2,543.94 

Alvord’s White Cap 

6.56 

35 • 82 

2.35 

18. 1 

2 , 374-72 

WTieeler’s Angel of Midnight ... . 

5.41 

43.02 

2.33 

20.3 

2 , 196.46 

A 1 Smith 

9. II 

24 83 

2 . 26 

9-7 

1,767-34 

Webber’s Early Dent 

7.24 

30.88 

2 . 24 

14-7 

2 , 128.56 

Luce’s Favorite 

8.80 

25.00 

2.20 

9.2 

I ,619 20 

Sheffield Flint 

5-57 

38.39 

2 14 

19.4 

2,161. 16 


TABLE 43. Corn Variety Test, Ontario County, 1920 
(On the sanatorium farm at Clifton Springs) 


Variety 

Green 
weight 
per acre 
(tons) 

Total 

dry 

matter 

(per 

cent) 

Total 

dry 

matter 

(tons) 

Percent- 
age of 
dry grain 
in 

green 

weight 

Dry 
shelled 
grain 
per acre 
in silage 
(pounds) 

Luce’s Favorite 

24-31 

23.12 

5 62 

7-0 

3,403-40 

U. S. 193 

18.72 

22.35 

4.18 

9-4 

3.519-36 

Cornell 1 1 

14. II 

29.29 

4-13 

14.9 

4,204.78 

Cornell 12 

15.86 

26.06 

4-I3 

II -5 

3,647. 80 

Pride of the North 

17.14 

23.90 

4. 10 

10.8 

3,702 24 

Onondaga White Dent 

13-67 

29 73 

4.06 

14-7 

4,018.98 

Oil Dent 

12.93 

29.86 

3-86 

I 5 -I 

3,904.86 

Morse’s Flint 

15-28 

24.82 

3 79 

II . 6 

3,544-96 

A 1 Smith 

17.61 

21.32 

3-75 

8.1 

2,852.82 

Webber’s Early Dent 

13-29 

27.54 

3-66 

13-5 

3,588.30 

Bloody Butcher 

II . 17 

30 08 

3-36 

16.3 

. 3,641-42 

Alvord’s White Cap 

11-53 

27.36 

315 

13.8 

3,182.28 

Wheeler’s Angel of Midnight 

11.42 

23.86 

2 72 

10.5 

2,398.20 

Sheffield Flint 

9-94 

26 61 

2.65 

12 . 7 

2,524.76 
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TABLE 44. Corn Variety Test, Ontario County, 1920 
(On the farm of Charles Buchan at Stanie/) 


Variety 

Green 
weight 
per acre 
(tons) 

Total 
diy^ 
matter 
(per 
cent ) 

Total 

dr\" 

matter 

(tons) 

Percent- 
age of 
dr\' grain 
in 

green 

weight 

Dry^ 
shelled 
grain 
per acre 
in silage 
(pounds) 

U. s. 193 ■ 

20 33 

21.65 

4.40 

S - 5 

3.456.10 

Cornell 12 

17 4 =S 

24.84 

4 bo 

10.3 

3 094-70 

Luce’s Favorite 

1 8 48 

22.27 

4 12 

8.2 

3,030. 72 

Onondaga White Dent 

12.67 

j 30 93 

! 392 

16. 1 

4 . 079-74 

Cornell i r I 

12.91 

; 29 17 

i 3-77 

i 13 ■ 3 

i 3.434-06 

Alvord’s White Cap . : 

Dibble’s White Cap (Buchan’sj 

II 27 

; 32.93 

1 3-71 

14 8 

3.335-92 

seed*) \ I 

14 30 

i 25-35 

3-63 

II . I 

3,174.60 

A 1 Smith 

16 05 

i 2r 77 

3-49 

7-5 

2,407.50 

Oil Dent 

9.31 

! 32.85 

1 3 06 

16.9 

3.146-78 

Wheeler’s Angel of Midnight . . . . ^ 

9-35 

31.98 

2.99 

14.2 

2,655.40 

Webber's Early Dent , 

1 

10. II 

i 28 15 

2. 85 

13-5 

2 , 729 . 70 


* Mr Buchan bought this for White Cap but it looked like Learning. 


TABLE 45. Corn Variety Test, Jefferson County, 1920 
(On the farm of Clayton R. Langworthy at Adams Center) 


Variety 

Green 
w^eight 
per acre 
(tons) 

Total 

dn' 

matter 

(per 

cent) 

Total 

dry 

matter 

(tons) 

Percent- 
age of 
dry grain 
in 

green 

w^eight 

Dr>. 
shelled 
grain 
per acre 
in silage 
(pounds) 

Wheeler’s Angel of Midnight .... 

11.49 

26.02 

2 99 

10.2 

2,343. 96 

Onondaga AVhite Dent 

14.22 

21.64 

3 08 

9.8 

2,787. 12 
2. 310 -54 

Webber’s Early Dent 

II. 91 

25.52 

3-04 

9-7 

Alvord’s White Cap 

12.67 

24-69 

3 13 

9.2 

2,331-28 

Oil Dent 

12.93 

26 28 

3 40 

9-1 

2,353 26 

Bloody Butcher 

Cornell ii 

12 29 

12.74 

14 86 

27 50 

3 38 

II. 9 

2,925.02 

Pride of the North 

Gold Dollar White Cap Dent 

to 

04 

05 

00 

■ V-; 

b-02 

7-5 

2,229.00 

(local ) 

Rising Pride White Cap Dent 

19-93 

19 19 

3 82 

4-7 

C873.42 

(local) 

16.86 

23-50 

3-96 

7 9 

2,663.88 

Eply King Yellow' Dent (local).. . 


19.62 

4-3 

West Branch Sw^eepstakes 

19 78 

20.68 

4.09 

6.4 

2,531-84 

U. S. 193 

17-58. 

20.97 

3 69 

7-3 

2,566.68 

Hall’s Golden Nugget 

17 05 

20 79 

3-54 

8.3 

2,830,30 

Luce’s Favorite 

20.38 

18 29 

3-73 

5-4 

2,201.04 

A 1 Smith 

15 83 

21.49 

! 3 40 

6.7 

2,121.22 

Cooper . . . . • 

Average of five early dents 

Average of five later corns 

17-43 ! 

12.80 

18.88 

21.59 

i - 3-76 

1 3-20 
3-87 

6 9 

i 



j 

2.405-34 

2,541-00 

2, 335-00 
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TABLE 46. Corn Variety Test, Jefferson County, 1920 
( On the farm of George Greenley at Adams) 


Variety 

Green 
weight 
per acre 
( tons ) 

Total 

dry 

matter 

(per 

cent) 

Total 

diy" 

matter 

(tons) 

Percent- 
age of 
dry grain 
in 

green 

w^eight 

Dry 
shelled 
grain 
per acre 
in silage 
(pounds) 

Onondaga VTiite Dent 

14-97 

17.66 

2 . 64 

3-1 

928. 14 

West Branch Sweepstakes 

15 99 

19.16 

3.06 

I . I 

351-78 

Bloody Butcher 

12.93 

18.96 

2.45 

2.9 

■ 749-94 

Alvord’s White Cap 

12.89 

16.49 

2.13 

3-1 

799 18 

Webber’s Earlv Dent 

12.25 

19.26 

2.36 

2.5 

612 . 50 

Cornell 1 1 

12.10 

18.23 

2.21 

2.6 

629.20 

Wheeler’s Angel of Alidnight . . . . 

12.36 

17.21 

2.43 

4-7 

I , 161 . 84 

Hall’s Golden Nugget 

14.22 

15.83 

2.^25 

1.7 

483.48 

Oil Dent 

10.55 

21 . 17 

2.23 

2-3 

485-30 

Pride of the North 

14.41 

17.90 

2.58 

1-4 

403.48 

Luce’s Favorite 

21.36 

13 40 

2.86 

0.8 

341-76 

u. s. 193 

1452 

16.00 

2.32 

1-3 

377-52 

Rising Pride White Cap Dent 

14 07 

20.09 

2.83 

0.8 

225. 12 

Golden Glow ' 

11.68 

16.29 

1 .90 

1.9 

443.80 

xM Smith 

16.26 

17.71 

2.88 

0.6 

195.12 

Cornell 12 

13 76 

14.87 

2.05 

I . I 

302 . 72 

Cooper 

16.41 

17.47 

2.87 

0.6 

196.92 

Improved Learning 

13.20 

16.73 

2.21 

0.7 

184.80 

Gold Dollar White Cap 

14.67 

16.85 

2.47 

0.6 

176.04 

Early King Yellow Dent 

13.61 

15.59 

2. 12 

0.6 

163.32 


TABLE 47. Corn Variety" Test, Madison County, 1920 
(At the State School of Agriculture,’ Morrisville) 


Variety 

Green 
weight 
per acre 
(tons) 

Total 

dry 

matter 

(per 

cent) 

Total 

dry 

matter 

(tons) 

Percent- 
age of 
dry grain 
in 

green 

weight 

Dry 
shelled 
grain 
per acre 
. in silage 
(pounds) 

Onondaga White Dent 

20.53 

24.06 

4-94 

II .2 

4.598.72 

Cornell 1 1 

19.96 

23.37 

4. 66 

10.5 

4,191.60 

Oil Dent 

17.05 

26.46 

4.51 

II. 4 

3,887.40 

Tucker’s Dent (earlv vellow) 

20.23 

22.43 

4-54 

9.4 

3.803. 24 

Alvord’s White Cap 

17.89 

24.35 

4.36 

10.5 

3.756.90 

Bloody Butcher 

17.24 

25.32 

4.37 

10.4 

3.585.92 

Webber’s Earlv Dent 

J 7-43 

24.21 

4.22 

10.3 

3.590.58 

Luce’s Favorite 

25.64 

19.18 

4.92 

6.9 

3.538.32 

u. S. 193 

23.48 

20.75 

4.87 

7.5 

3,522.00 

Pride of the North 

21 .70 

21.73 

4.72 

7.9 

3,428.60 

Cooper 

25-67 

20.62 

5.29 

6.8 

3,491.12 

A 1 Smith 

22.69 

20.23 

4-59 

6.7 

3,040.46 

Wheeler’s Angel of Midnight. . . . 

14.86 

25.18 

3.74 

12. 1 

3.596.12 
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TABLE 48. Corn Variety Test, Cayuga Coi'nty, 1920 
‘ On the farm of R. E. Mosher at Aurora ' 


Variet}' 

Green 
weight 
per acre 
(tons) 

Total 

dr\’ 

matter 

(per 

cent) 

Total 

dry 

matter 

(tons; 

Percent- 
age of 
dr\' grain 
■ in 
green 
yceight 

Dr}' 
shelled 
grain 
per acre 
in silage 
(pounds) 

Onondaga White Dent 

15*72 

25.26 

3*97 

II .2 

3,521.28 

Bloody Butcher. 

13-92 

27.53 

3-83 

12.8 

3.563-52 

BrilFs Cornell 12 

1 8. 07 

23.16 

4.19 

8.1 

2*927.34 

Pride of the North 

15.82 

24. SS 

3-94 

9 9 

3 032.36 

Alvord's White Cap Dent i 

14.63 

26.49 

3 88 

10.9 

3089.34 

Cornell 1 1 : 

1 15*14 

25-45 

3 85 

10. 1 

3.058.28 

Webber's Early Dent 

I 12.79 

25.87 

3-31 

10.2 

2,609. I 6 

Oil Dent % 

! 13*43 

26.65 i 

358 

II. 2 

3,008.32 

L’. S. 193 

i 20.52 1 

19.29 ! 

3-96 

6.9 

2,831.76 

Luce’s Fayorite 

21.01 1 

18.75 

3-94 

6.1 

2,563 22 

Cornell 12 

1 16.33 

! 22.62 

! 3-69 

8.5 

2,776.10 

Cooper 

19.62 

19 70 

3.87 

5 • 8 

2.275.92 

Wheeler’s Angel of Midnight .... 

13 24 

23.67 

3-13 

9.8 

2,595-04 

A1 Smith 

i 

17*03 

' 1 

20.24 1 

3-45 

6.0 

2 , 043 . 60 


TABLE 49. Corn Variety Test, Schoharie County, 1920 
(At the State School of ilgriculture, Cobleskill) 


Variety* 

Green 
weight 
per acre 
(tons) 

Total 

dr\' 

matter 

(per 

cent) 

Total 

dry 

matter 

(tons) 

Percent- 
age of 
dry grain 
in 

green 

weight 

Dry 
shelled 
grain 
per acre 
in silage 
(pounds) 

Onondaga W^hite Dent 

15 22 

25 73 

3-92 

10.8 

3,287.52 

Alvord’s White Cap 

13.61 

25-30 

3-44 

10.2 

2,776.44 

Cornell 1 1 

14-23 

23 27 

3 - 3 ^ 

9 - 5 

2,703.70 

Bloody Butcher 

12.39 

25-39 

3-15 

10.5 

2,601.90 

Webber’s Early Dent 

12.79 

24.60 

3-15 

9.8 

2 , 506 . 84 

Oil Dent 

12.74 

25.12 

3.20 

8.4 

2 , 140.32 

Wheeler’s Angel of Midnight 

11.07 

27.19 

3-01 

10.9 

2,413.26 

Pride of the North 

15.51 

21.94 

3 40 

7-4 

2,295.48 

Cooper 

19.91 

18.08 

3-6o 

4.8 

I ,911-36 

Luce’s Favorite 

18.14 

18.28 

3-32 

4-1 

1,487.48 

U. S. 193 ' 

16.44 

18.43 

3-03 

5 - 5 

I , 808 . 40 

Hall’s Golden Nugget 

12.83 

21.61 

2.77 

8.2 

2,104.12 

Ai Smith 

15.90 

19-56 

3 -II 

5-1 

1,621.80 

Cornell 12 

9.77 

19.88 

1.94 

6.0 

1 , 172.40 


* The stand was three stalks to a hill except for Cornell 12, which had one stalk to a hill 


The silage data for three tests in Ontario County, two in Jefferson 
county, and one each in Madison, Catmga, Schoharie, Tioga, Delaware, 
and Tompkins Counties, are given in tables 42 to 52, inclusive, and are 
..summarized in table 53. The summary table (table 53) does not include all 
^of the local sorts used, but gives the performances of one early flint, six early 
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dents, and three later sorts. Attention is called to the last column of the 
table, showing the amount of green weight handled per ton of dry matter 
obtained. 

TABLE 50. Corn Variety Test, Tioga County, 1920 


(On the farm of Daniel Dean at Nichols) 


Variety 

Green 
weight 
per acre 
(tons) 

Total 

dry 

matter 

(per 

cent) 

Total 

dry 

matter 

(tons) 

Percent- 
age of 
dry grain 
in 

green 

weight 

Dry 
shelled 
grain 
per acre 
in silage 
(pounds) 

Cooper 

17-54 

25 72 

4 51 

8.8 

3.087.04 

A 1 Smith 

16.68 

25 15 

4 20 

8.5 

2 , 835 . 60 

VTiite Cap Dent 

15 • 65 

26 28 

4. 

91 

2 , 848 . 30 

Onondaga White Dent 

II 57 

32.86 

3 80 

II .7 

2,707 38 

Alvord’s White Cap 

9.91 

33 80 

3 35 

13-9 

2,754.98 

Earlv Wonder 

14 90 

24.04 

3 58 

8.2 

2,443 60 

Pride of the North 

14-33 

24 61 

3-53 

8.0 

2 , 292 . 80 

West Branch Stveepstakes . . . . 

17 32 

22 02 

3-8 i 

5-4 

I ,870.56 

Luce’s Favorite 

15.81 

21 25 

3 36 

6.7 

.2,118.54 

Cornell 1 1 

II .61 

27.46 

319 

9 I 

2 ,113.02 

u. S. 193 • 

14.22 

22.60 

3 21 

7.1 

2,019.24 

Oil Dent 

9-79 

28 80 

2 . 82 

II . I 

2 , 173 • 38 

Bloody Butcher ■. 

9 - 15 

28.72 

2.63 

9.0 

I , 647 . 00 

Webber’s Early Dent 

8.56 

28.94 

2 .48 

10.2 

I , 746 . 24 

Wheeler’s Angel of Llidnight . . . 

' 5-90 

36.07 

2 13 

17-5 

2,065.00 

Cornell 12 

13.46 

22.64 

3-05 

5-4 

1.453 68 


TABLE 51. Corn Variety Test, Delaware County, 1920 
(At the State School of Agriculture, Delhi) 


Variety 


Wheeler’s Angel of Midnight. . . , 

Dutchess County Flint 

Onondaga White Dent 

Webber’s Early Dent 

Alvord’s White Cap 

Oil Dent 

Bloody Butcher 

Early Wonder 

Cornell 1 1 

Pride of the North 

u. s. 193 : 

U. S. 119 

Cornell 12 

Luce’s Favorite 

A1 Smith 

Cooper 

Dibble’s Mammoth Yellow Flint 
Lancaster Sure Crop 


Green 
weight 
Der acre 
(tons) 

Total 

dry 

matter 

(per 

cent) 

Total 

dry 

matter 

(tons) 

Percent- 
age of 
dry grain 
in 

green 

weight 

Dry 
shelled 
grain 
per acre 
in silage 
(pounds) 

18.69 

20.23 

3.78 

8.56 

3,200 

21.38 

17 93 

3.83 

4.29 

1 , 840 

19-71 

21.13 

4. 16 

7-50 

2,960 

18.29 

21 . 80 

3-99 

7.81 

2,860 

20.46 

22.20 

4 54 

8.83 

3,620 

15.60 

21.76 

3 39 

7.56 

2,360 

18.86 

22.86 

4-31 

8.78 

3.320 

23-15 

18.65 ! 

4-32 

5-19 

2 , 400 

20.37 

20.21 

4.12 

7.26 

2,960 

22.66 

18.79 1 

4.26 

5-24 

2,380 

23.78 

17 19 

4.09 

1 3-91 

1 , 860 

29.18 

15-25 

4-45 

0 00 

0 

17-52 

17.17 

3.01 

3 - 58 ' 

1 ,260 

26.36 

i 15-62 

4.12 

2.94 

1,540 

24 18 

16.21 

3-92 

3-09 

1 , 500 

23 -93 

17 26 

413 

3-84 

1 , 840 

22 22 

17 68 

3-93 

4.27 

1 ,9 'JO 

27 78 

15-87 

4.41 

1-95 

1 ,080 
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TABLE 52. Corn Variety Test, Tompkins County, 1920 
(At Ithaca) 


Variety 

Green 

weight 

1 per acre 
, (tons) 

Total 

dr\' 

matter 

(per 

cent; 

Total 

dry 

matter 

(tons; 

Percent- 
age of 
dry grain 
in 

green 

weight 

Dry 
shelled 
grain 
per acre 
in silage 
(pounds) 

Onondaga White Dent . 

• 11-99 

34 37 

4 12 

13-9 

3.333-22 

tVest Branch Sweepstakes. 

16.46 

26.05 

4.29 

9-4 

3,094 48 

Learning 

• i 16.49 

25 88 

4.27 

9.0 

2 , 968 . 20 

Luce’s Favorite. 

: 17.66 

21.79 

3 85 

7-1 

2,507.72 

Pride of the North 

■ , 14-19 

25.27 

3-59 

9-0 

2 , 554-20 

Cornell II 

- : 10 72 

1 29.03 

j 3 II 

! II -3 

2,422.72 

Brill’s Cornell 12. . 

-i 14 07 

j 23 09 

i 3-25 

; 8.2 

2,307.48 

Alvord's White Cap. . 

- ! 9 03 

; 32 • 53 

2 94 

! 13-4 ' 

2 , 420 . 04 

U. !?. 193 

• i 15-19 

19 78 

3.00 

! 7-1 

2, 156.98 

Cooper 

- ! 14-24 

21.09 

3.00 

! 6.9 

1,965 12 

Bloodv Butcher 

9.66 

27 67 

2.67 

1 II. 6 

2,241 . 12 

Oil Dent 

8.69 

28.76 1 

2.50 

12 I 

2, 102.98 

Webber’s Early Dent 

..j 8.86 

28.66 i 

2-54 

10.5 

I , 860 . 60 

tVheeler’s Angel of jMidnight . . 

5.51 

21 39 

1. 18 

10 0 

I , 102.00 

Guard Rows 

• I 14-96 

24 48 

3-66 

! 7-7 

2.303-84. 

Cornell 12 

1 

22.67 


1 8 J. 


A 1 Smith 


23 65 


^ • “r 
8.6 



i 





TABLE 53. Summary of Silage Corn Variety Tests in 1920 


Variety 

Number 

of 

tests 

Green 
weight 
per acre 
(tons) 

Dry 
weight 
per acre 
(tons) 

Dr}' 
shelled 
grain 
per acre 
in silage 
(pounds) 

Green 
weight 
per ton 
of dry' 
matter 
(tons) 

Wheeler’s Angel of Midnight 

1 1 

10 85 

2.74 

2.339 

3-96 

Webber’s Earlv Dent 

II 

12. 14 

3.08 

2.413 

3-94 

Bloody Butcher 

10 

12 43 ^ 

3.26 

2,682 i 

3.81 

Oil Dent . 

i II 

11.85 ’ 

; 3 21 

2,580 1 

i 3-69 

Alvord’s White Cap ' 

1 1 

12.77 • 

336 

2,776 : 

3.80 

Cornell 1 1 

1 TO 

13 97 

3-51 

2 . 834 

i 3-98 

Onondaga White Dent 

II 

14.40 ; 

3-77 

3.197 

i 3.82 

Pride of the North 

i 10 

15-97 

3 -63 i 

2,443 

4.40 

Luce’s Favorite 

! II 

19.81 

3 82 1 

2,214 1 

5 - 19 

Cooper : 

8 

i 19.34 

1 

3 88 

2,147 1 

! ! 

4-98 


In tables 54 to 58, inclusive, are given the results of tests in Erie, Ontario, 
Cayuga, and Tompkins Counties, in which the yield of dry shelled grain 
at husking time was determined. The com on these plats was allowed 
to stand until about November i, when it was husked and samples were 
dried, shelled, and weighed. The yield is calculated as dry shelled grain 
in bushels ( 56 pounds) per acre. 
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TABLE 54. Grain Corn Test, Erie County, 1920 
(On the farm of Seth Brunck at Alden.) 


Variety 

Green 
weight per 
acre 

(pounds) 

Green 
weight as 
dr\" 

shelled grain 
(per cent) 

Dry shelled 
grain 
per acre 
(bushels) 

Cornell 1 1 

7.363-41 

52.9 

69.6 

Bloody Butcher 

6 , 775-72 

56.9 

68.8 

Onondaga White Dent 

6,827.57 

54-6 

66.6 

Pride of the North 

7,985-67 

49.4 

70.4 

Alvord’s White Cap 

6,239.88 

57-2 

63-7 

W^ebber’s Early Dent 

6,343.59 

55-0 

62.3 

Oil Dent 

6,257.17 

. 54-7 

61 . 1 

Wheeler’s Angel of hlidnight 

5,099-07 

57-3 

52.2 

Luce’s Favorite 

8,141,23 

43-6 

63-4 

XX. s. 193 

7,709.11 

44-5 

61.3 

A 1 Smith 

6,585-58 

49-0 

57-6 

Cornell 12* 

4,839.80 

52.4 

45-3 


* The stand was very poor. 


TABLE 55. Grain Corn Test, Ontario County, 1920 
(On the sanatorium farm at Clifton Springs) 


Variety 

Weight of 
husked ears 
per acre 
(pounds) 

Dry 
shelled 
grain 
(per cent) 

Dry grain 
per acre 
(bushels) 

Pride of the North 

8,852. 64 

60.6 

95-8 

u. S. 193 

9,775-80 

54-3 

94-8 

Onondaga White Dent 

8,055.81 

63-4 

91.2 

Luce’s Favorite 

9,532-87 

50.6 

86.1 

Webber’s Early Dent 

7,443.60 

63.0 

83-7 

Cornell 1 1 

7,317.28 

63-5 

83.0 

Oil Dent 

7,521.34 

58.9 

79.1 

A1 Smith 

8,007.22 

54-5 

77.9 

Alvord’s White Cap 

6,209.48 

67.4 

74-7 

Morse’s Flint 

6,889.71 

60.5 

74.4 

Bloody Butcher 

6,452.42 

61.3 

70.6 

Wheeler’s Angel of Midnight 

5,684.74 

64.2 

65.2 

Sheffield Flint 

5,111.40 

62.7 

57-2 


All of the varieties were apparently well matured when harvested. 
Luce's Favorite and U. S. 193 appeared to outyield the early dents, due 
to their large ears. When dried and shelled, however, the dents shrank 
on the average 41.3 per cent, whereas Luce’s Favorite and U. S. 193 
showed a shrinkage of 52.8 per cent. It is interesting to note that not 
only did the early dents outyield Wheeler’s Angel of Midnight, but their 
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shrinkage was not appreciably greater. This flint variety is an earh", 
high-yielding sort, yet its ^deld ranged between 12.7 and 24 bushels below 
that of the early dents. The heavy shrinkage of V. S, 193 and Luce’s 
Favorite due to cob and moisture, as well as the diffculty of drying the 
grain in storage, makes these varieties undesirable for grain purposes. 
On the other hand, the lower moisture and cob content of the earh* 
dents indicates their higher maturity and keeping quality without sacri- 
fice of yield of grain. 


TABLE 56. Grain Corn Test, Ontario County, 1920 
(On the farm of Charles Buchan at Stanley ) 


Variety 

Whight of 
husked ears 
per acre 
(pounds) 

Dr>' 
shelled 
grain 
(per cent) 

Dr\^ grain 
per acre 
(bushels) 

Cornell 1 1 

7,441-50 

60.1 

79-9 

Onondaga White Dent ’ 

6,927.25 

64. 1 

79-3 

Webber’s Early Dent j 

6,461 .40 

63-4 

73-2 

Cornell 12 , 

7,033.12 

57.6 

72.3 

Alvordh Wliite Cap 

5,324.00 

65.6 

62.4 

Luce’s Favorite 

: 7,163.20 1 

45-8 

58-6 

Oil Dent j 

5,414-75 

5S.7 

56.8 

A 1 Smith 

5 , 880 . 60 

47 -7 

50.1 

u. s. 193 1 

5 , 808 . 00 

46.3 

48. 0 

WTieeler’s Angel of klidnight j 

4 , 065 . 60 

! 62.2 

45-2 


TABLE 57. Grain Corn Test, Cayuga County, 1920 
(On the farm of R. E. Mosher at Aurora) 


Variety 

Weight of 
husked ears 
per acre 
(pounds) 

Dry 
shelled 
grain 
(per cent) 

Dry grain 
per acre 
(bushels) 

Onondaga White Dent 

8.054.53 

64.1 

92,2 

Luce’s Favorite 

9.504-35 

54-5 

91.8 

Pride of the North 

8,237.10 

60.2 

88.5 

Oil Dent 

7 , 399-43 

66.7 

88.1 

Cornell 1 1 

8,097.49 

60.8 

87-9 

Brill’s Cornell 12 

8,376.71 

57-8 

86.5 

U. s. 193 

8,763-33 

55-2 

86.4 

Alvord’s White Cap 

7.442-39 

64.8 

86.1 

Cooper 

8,849.24 

52.1 

82.3 

A 1 Smith 

8,301.54 

55-2 

81.8 

Bloody Butcher 

7.259-82 

' 62.5 

Si .0 

Webber’s Early Dent 

6,465.10 

65.6 

75-7 

Wheeler’s Angel of Midnight 

6,357-71 

61.5 

69.8 

Cornell 12 ’ 


62 . 0 
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TABLE 58 Grain Corn Test, Tompkins County, 1920 


(At Ithaca) 


Variety 

Weight of 
husked ears 
per acre 
(pounds) 

Dry 
shelled 
grain 
(per cent) 

Dry grain 
per acre 
(bushels) 

Onondaga White Dent 

6,647.44 

49 

2 

58-4 

Alvord’s White Cap 

5,641 62 

55 

2 

55-6 

Learning 

7 , 865 . 00 

37 

0 

52.0 

Bloody Butcher 

6,004 62 

47 

5 

50.9 

U. s. 193 

7,214.62 

39 

2 

.=50.5 

West Branch Sweepstakes 

7,728.87 

36 

0 

49.7 

Cornell 1 1 

6,065 12 

44 

7 

48.4 

Pride of the North 

6,110.50 

43 

5 

47-5 

Luce's Favorite 

6 , 889 44 

, 38 

0 

46 7 

Oil Dent 

5,414 75 

- 47 

5 

45-9 

Brill’s Cornell 12 

6,511.31 

38 

5 

44.8 

Cooper 

5 , 687 00 

41 

2 

41.8 

Webber’s Early Dent 

4,817.31 

47 

■7 

41.0 

Wheeler’s Angel of Midnight 

3,630.00 

54 

0 

35.0 

Guard Rows 

4, 166.94 

43 

0 

32.0 


In table 59 is a summary of the data for these tests. 


TABLE 59. Summary of Grain Corn Tests in 1920 


j 

Variety 

Number 
of tests 

Percentage 
of cob and 
moisture in 
husked ears 

Dry shelled 
grain 
per acre 
(bushels) 

Onondaga White Dent 

5 

41 .0 

77-5 

Cornell 1 1 

5 

43.6 

73-8 

Alvord’s White Cap 

5 

38.0 

68.5 

Oil Dent 

5 

42.7 

66.2 

Webber’s Early Dent 

5 

41. 1 

67.2 

Wheeler’s Angel of Midnight 

5 1 

40.2 1 

53-5 

Luce’s Favorite 

5 

53-5 

69.3 

U. s. 193 1 

1 

5 

52.1 

68 . 2 


DISCUSSION OF RESULTS 

The foregoing data were obtained from experimental plat tests of corn, 
and extend over the years 1918 to 1920. The object of the investigations 
was to obtain information in regard to the value of early-, medium-, and 
late-maturing varieties of com for silage and grain purposes. Each test 
consisted of three or more replications of each sort tested. Grepn weights 
were obtained from all the replicated plats. Dry- weight data were obtained 
in the main from samples brought by truck to Ithaca, where they were 
artificially dried. In a few cases, however, these data were obtained by 
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local cooperators. Altogether, fort\’-two sorts, ihcKtding thirt}' dents and 
twelve flints, were tested. 

In 1918, which was a short-growth season, the earh’ dents yielded approxi- 
mately the same amount of dry matter per acre as did the later sorts. 
A large proportion of this dry matter was grain. The later sorts yielded 
from 3 to 7 tons per acre more of green weight, but were distinctly later 
in maturity and yielded less grain. 

In 1919 and 1920, similar results were obtained. These seasons were 
more favorable to the later-maturing sorts than 1918 had been. The 
average yield of the four early dents in 1919 w^as 12 tons of green weight 
and 3.2T tons of dry weight per acre. In 1920 these same sorts gave 13.3 
tons of green weight and 3.43 tons of dry weight. The corresponding 
green and dry weight^fpr the four later varieties in 1919 was 17.36 and 3.64 
tons, respectively; in 1920 the figures are 18.37 and 3.77 tons, respectively. 

These data indicate that early dents may be expected to yield about 
5 tons less of green weight and about 0.4 ton less of dry weight per acre 
than do the later-maturing sorts. Nevertheless, in short growing seasons, 
the early dents may yield as much dry matter as the late sorts, or more. 
While }delding less green and dry weight, the earlier dents reach better 
maturity, store much more of their dry matter in the form of grain, and 
are probably more digestible, than the more immature late sorts. 

The labor and storage cost per ton of dry matter is less for the early 
dents than for the late sorts. This applies to both the labor involved in 
putting in, and that in removing, the ensiled material. 

Because of their greater degree of maturity, the early dents are more 
digestible, as well as more palatable, when fed to beef cattle or dairv" cows 
than are those sorts that do not reach the glazed stage at harvest time. 

The experiments indicate that the early dents, though slightly lower in 
\deld of dry matter, are to be preferred for silage purposes because of their 
greater digestibility, higher yield of grain, and greater economy of handling. 

SUlVriMARY 

Individual ear-to-row breeding plats were conducted in three different 
regions of New York. Three strains of corn — Cornell ii, Cornell 12, 
and Webber’s Early Dent — were isolated. The first tw^o are early dents, 
and the third is somewhat later. 

In making selections for yield and for maturity, a selection coefficient 
was found to be of considerable value. 

IMass selection is practiced in order to maintain the strains produced 
by individual selection. 

From the data presented, it does not seem practicable to attempt to 
select for high yield or earliness by choosing ears that exhibit certain charac- 



Bulletin 40S 


2 68 


ters. It is evident that selecting good, sound ears from progenies that are 
earh' and high-yielding, is more satisfactory than selecting merely show 
ears or ears that possess certain characteristics such as a certain length, 
weight, or nmnber of rows. 

In New York, the early-maturing dent varieties are the most profitable 
types of com for silage purposes. The results from three years of experi- 
mental work show that these varieties give a larger \deld of highly digestible 
nutrients per acre than do the later-maturing dents or flints. 
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AN ECONOMIC STUDY OF DAIRYING ON 149 ‘FARMS IN 
BROOME COUNTY, NEW YORK 

E. G. Misner 


• The rapid growth of the milk trade, increases in the cost of milk pro- 
duction, and advances in the price of milk to consumers, have made the 
economic problems concerned in the production, transportation, and dis- 
tribution of market milk of increasing public concern. This bulletin is 



a report of a cost study, concerned only with the problems of production, 
not with those of transportation or distribution. The costs in terms of 
dollars are out of date because prices have changed, but the quantities are 
not affected so much by price changes. 


tmn The dairymen of Broome County. New York, furnished the produc- 

study. The investigation was under the direction of Professor G. P. Warren, of the 
department of Agiicultural Economics and Farm Management, New York State College of Agriculture 
to fiSnV- tho Department of Animal Husbandry, kdvised for that part it the ItXrSaSng 
to feeding. Professor K. C. Livermore gave criticisms and helpful suggestions. E. R. Minns assisted the 
writer in doing the field work. To these and to all others who helped with the work, the writer is indebted. 
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During July and ilugust, 1915, in cooperation with the Broome County 
Farm Improvement Association, data concerning the dairy business for 
the year ending May i, 1915, were obtained from 149 farmers in Broome 
County. 

The exact figures for the pounds of milk delivered to the milk stations 
and the amount paid were obtained for each farm from the companies 
buying the milk. Some farmers kept no record of milk sold, and thus 



the necessity of accepting estimates as to the sales of milk was eliminated. 
For 1 14 farms, the average butterfat test of the milk by months was given 
by the companies. Other information was obtained from the farmers. 
Care was taken to obtain complete and fair estimates. 

The form of blank for summarizing records in this office is •shown on 
pages 440 to 443 . 

REGIONAL CONDITIONS 

Broome County is one of the southern border counties of New York 
State. It is bounded on the east by Delaware County, on the west by 
Tioga County, on the north by Chenango and Cortland Counties, and on 
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the south by the State of Pennsylvania. It contains 705 square miles, 
85 per cent of which is in farms. In 1920, according to preliminary returns 
for the fourteenth United States census, the population was 113,610. 
Binghamton, near the center of the county, the county seat and the 
only city of importance, had a population of 66,800. Three railroad lines 
— the Delaware, Lackawanna and Western, the Erie, and the Delaware 
and Hudson — serve the county. Binghamton furnishes a fair market 



for a considerable amount of farm produce. Most of the surplus is 
shipped to New York City, 207 miles by rail. 

The topography of Broome County is that of a feebly glaciated plateau 
region, thru which streams have cut deep valleys. Besides many small 
streams, three rivers of considerable size intersect the county, the Otselic 
joining the Tioughnioga'at Whitney Point in the northern part, the Tiough- 
nioga joining the Chenango at Chenango Forks, and the Chenango joining 
the Susquehanna at Binghamton. These river valleys are from one-half 
mile to almost two miles wide, and lie at an elevation of about 800 
to 900 feet. 
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The valley soils are mapped as of the Chenango and Genesee series^ 
They are by far the more productive soils of the county, altho in some 
places adjacent to the rivers they are so low that crops are sometimes 
damaged or destro^^ed by floods out of season. 

The land back from the valleys is rolling to steep. Much of the area is 
in woods, and a large proportion is suitable only for grazing. The highest 
elevations are in the southern part of the county, where the average level 
of the hilltops is about 1500 feet, altho the highest point ds over 2000 feet. 



Aside from small areas of alluvial soils in the stream valleys, the upland 
soils are generally of one type, Volusia silt loam. Thi^ is the most exten- 
sive and least productive type in the county. Its distinguishing character- 
istics are low humus content and low lime content, ^’’'he compact subsoil 
or rock, generally lying close to the surface, makes drainage conditions 
unfavorable to the best crop production. 

Weather records give the mean annual temperature at Binghamton, 
871 feet above sea level, for the years 1890 to 1916 inclusive, as 46.8° P., 


1 Field operations of the Bureau of Soils. United States Agr. Dept. Report ii : 71-96. 1905, 

Soils of the United States. United States Soils Bureau. Bui. 96: 744, 1913.^ 
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and the average rainfall as 33.18 inches. About half of the rain, 15.61 
inches, falls from April to August inclusive. Much of the. summer rain- 
fall comes in heavy showers which quickly run off, and drouths are some- 
what frequent, so that pastures often need to be supplemented during 
August and September. 

The average length of the growing season at Binghamton for the years 
mentioned was 150 days.^ The average date of the last killing frost in 
the spring \vas May 6, and of the first killing frost in the fall October 3. 
Altho there are no weather records for the uplands of this county, the grow- 
ing season there averages from two to three weeks shorter. This makes 
the pasture season shorter, and the frost injury to crops, particularly to 
corn, more extensive, on the hills. 

There are three typas of farming common in Broome County — general 
farming, dairy farming, and trucking for the local markets. 

Most of the trucking is confined to the valleys near the principal towns, 
while general and dairy farming is found both in the valleys and on the 
hills. The faims on the Volusia soil are devoted primarily to the produc- 
tion of forage crops and to dairying. On a few, potatoes are grown as 
a cash crop, but in general the land is too poor and the season too short 
to grow other intensive crops. The distance to market is much greater 
from the farms on the uplands, and 'this factor also influences the type. 
Everything considered, dairying is the best type of farming for the upland 
conditions. 

According to the thirteenth census the average farm in the county in 
1910 contained 102 acres. Of this, 35 acres were in crops exclusive of 
fruit, 22 in woods, and 45 in pasture and other land. Of the crop land, 
27 acres were in hay and forage. The other principal crops are com, 
oats, buckwheat, and potatoes. These crops are typical of the farms 
studied. 

Altho Broome County may be considered a leading dairy county of the 
State, many dairymen, especially those of the uplands, follow an extensive 
system. An abundance of pasture, a short growing season, and a soil 
that is not naturally fertile, encourage the summer system. The industry 
never has been so intensively developed here as it has in the neighboring 
counties of Delaware and Chenango, or in many other counties of the State. 
This may be due mostly to less productive soil. 

During the past thirty years the system of dairying has become 
increasingly more intensive. In 1880 there were 29,398 dairy cows two 
years old*or older on farms in the county, and 3,659,982 pounds of butter 
made on farms.® In 1917 there were 27,029 dairy cows on 3027 farms 
in the county, an average of 8.9 per farm reporting dairy cows.^ The 


2 Climatological data, New York section, August, 1916, page 94* 

3 United States census report, 1880. 

♦ Census of the agricultural resources of New York, I9i7- 
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United States census of 1910 reported 410,291 pounds of butter made 
on farms in the county during 1909. In 1900 there were twenty milk 
stations in the county, and in 1916 there were forty. ^ 

The making of butter and cheese has practically ceased. This has 
resulted in more winter milk. The next step in the development of a 
more intensive s^’stem of dairying in the region will be the production of 


I 



Pig. 52. MAP OF BROOME COUNTY SHOWING. LOCATION OF FARMS STUDIED 

Of the 149 farmers, 104 owned all of the land they farmed, 6 owned part and share-rented additional 
land, 12 owned part and cash-rented additional land, and 20 share-rented and 7 cash-rented all of the 
land they farmed. The average number of acres per farm was 157, and the average distance to market 
was 3.4 miles. The average age of the farmers was 47 years 


a still larger proportion of the milk in winter, as the demands of Binghamton 
and New York City for market milk continue to grow. 

The farms included in this survey were in various parts of the county, 
but most of them were in the vicinity of Windsor, Whitney Point, and 
Binghamton. Fifty were in the Susquehanna, Chenango, and Otselic 
Valleys, and ninety-nine were on the hills or upland. Herds of less than 
six cows were not included, but other than this there was no selection. 


®Bull^etm s, New York State Department of Agriculture, 
State Department of Agriculture, pages 3, 4, and 5 , 1916. 


pages 4-5, 1900, 


and Bulletin 88, New York 
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RESULTS OF THE INVESTIGATION 

For convenience the results of this study are arranged in five parts. 
Part I considers the entire dairy enterprise as the unit of study; Part II 
deals with cows only, Part III with heifers, Part IV with herd bulls, and 
Part V with veals and bulls to be sold. 

PART I. concerning THE ENTIRE ENTERPRISE 

When the entire dairy enterprise is considered the unit, all the costs of 
maintaining cows, costs of growing and maintaining heifers, calves, veals, 
bulls to be sold, and herd bulls, costs of marketing dairy products, and any 
other costs for dairy cattle, are charged. All returns from the enterprise are 
credited and the difference is considered the gain or loss on the enterprise. 

The dairy is only oife of the various parts of a farm business, and there- 
fore the results do not show the gain or loss on the whole farm. An investi- 
gation that included the labor income as well as costs and returns for the 
dairy would be useful. 

Costs 

The various costs chargeable to dairy cattle may be classified as follows : 
feed, bedding, labor, milk hauling, use of buildings, use of equipment, 
interest, and miscellaneous charges. 

Feed 

No account was taken of feed given to stock other than dairy cattle. 
The total quantities and costs of the various feedstuffs used by all dairy 
cattle, by cows during the pasture period, by heifers, by herd bulls, and 
by bulls raised to be sold, were obtained separately in the field. The feed 
used by cows during the winter period was considered to be the difference 
between the total herd quantities and the other quantities. 

All grain, succulent feed, and forage raised on the farm and used by cattle, 
was charged at what it would sell for at the farm, that is, its market value 
less the cost of marketing. All feedstuffs purchased were charged at the 
prices paid. The cost of hauling to the farm was included with labor, 
equipment, milk hauling, and other costs. Much of the purchased grain 
is hauled home by the farmer when returning from delivering the milk. 
This was included with the charge for milk hauling. Extra trips for feed, 
as well as the time spent hauling home-grown grains to and from the mills 
and the time spent mixing feed, was charged under labor. 

Grain and other concentrates. — With grain and other concentrates 
were included all concentrated feedstuffs, namely, all grains and their 
by-products whether home-grown or purchased, calf meal, condimental 
feeds, and salt (table i). The charge for grain represented 36 per cent 
of the total feed cost and 20 per cent of the total cost of the enterprise. 

On the 149 farms there were six different kinds of grain raised and fed 
cattle, and at least forty-three different kinds of grain purchased and fed. 



TABLE I. Concentrates Used by 2058 Cows, 1002 Heifers, 172 Herd Bulls, and 76 Bulls to be Sold* 
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* The number of bulls to be sold is the number born during the year, plus the number purchased, less the number slaughtered or sold for slaughter, 
t Average prices per ton are obtained by dividing the total value by the quantities used. 
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Kind of feed 

Molasses and molasses feeds: 

Molasses 

Cloverleaf Feed 

Hammond’s Dairy 

Ideal 

International Special 

Purina 

Sucrene 

Xtra Vim 

Empress 

International Dairy Feed 

Sugar Feed 

Kinds not found 

Other mixed feeds: 

Eggee 

Schumacher 

Union grains (Ubiko) 

Unicorn 

Mixed feed (Ubiko) 

Grandins* Mixed Feed 

Kinds not found 

Miscellaneous : 

Dried beet pulp 

Calf meal 

Alfalfa meal 

Condimental feed 

Salt 

Total purchased 

Total concentrates 


1 Quantities reported for six farms only. On the others the quantities were too insignificant to note. Probably some of this expense should have been included 
under miscellaneous costs, as medicines, and so forth. 
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The usual practice is to buy all the grain. Only 53 farms raised any 
grain to feed ’cattle. Practically" all of this was oats and buckwheat. 
Purchased grain represented 96 per cent of the quantity used, and at the 
average price of $29.86 a ton it represented also 96 per cent of the charge 
for grain used by daily cattle. The average value of home-grown grain 
used was $31.48 a ton. 

• Succulent feed , — Silage, green corn, potatoes, cabbage, cabbage fodder, 
mangels, beets, turnips, carrots, apples, soiling crops, skimmilk purchased, 
and other feeds with a very high percentage of water, were classed as 
succulent feed. Brewers’ grains wet were converted to their dry equivalent 
by considering 3.8 pounds of wet grains equal to i pound of dried grains, 
and were charged imder grain rather than under succulent feed. Quanti- 
ties, costs, and the number of farms using each kind of succulent feed, 
are given in table 2. 

Com silage was charged at $5 a ton. Under some conditions, the market 
value of silage should be used when charging it to another enterprise; 
but generally, in New York State, corn for the silo is not raised to be sold 
either as grain or as silage, and hence it should- be charged at cost. There 
is no reason to believe that the cost of producing silage on the farms studied 
was less than this figure. 

Of the 149 farms, 69, or 46 per cent, fed silage. On these farms, 4284 
tons of com silage and 20 tons of millet silage were fed dairy cattle. An 
agricultural census of the State taken in 1917 showed that 3027 farms in 
Broome County kept dairy cows and 1033 grew com for the silo in 1916; 
thus, about one-third of the farms with dairy cows grew silage. 

Other succulent feeds were charged at their estimated farm values. 
Of all the herds, 26, or 17 per cent, fed no succulent feed. Excepting 21.8 
tons of skimmilk and 1.35 tons of potatoes purchased, all succulent feed 
was raised on the farms where fed. 

Dry forage , — All hay, com stover, straw, and other cured roughage 
was classed as dry forage. One per cent was purchased. Of this, ii 
farms bought 42.75 tons of hay, and two other farms bought 12 tons of 
cornstalks. The amount fed to dairy cattle per farm was 35.4 tons, 
of which mixed hay constituted 63 per cent. The average value of dry 
forage per ton was $9.62. Details as to quantities, costs, and number of 
farms using each kind of dry forage, are given in table 3. 

Pasture . — Most farms had sufficient pasture for their cattle. Of the 
149 farmers, 45 paid $793 to pasture some of their cattle a part or all of 
the season, and 20 received $305 for stock taken in. 

Pasture was charged at cost. In determining this cost, interest at 5 
per cent and taxes at 0.5 per cent were charged on the value of the land 
pastured. Charges for labor and materials used in making and repairing 
pasture fences, in manuring when manure was hauled and applied, in 
fertilizing, reseeding, mowing brush or weeds, or in any other treatment 
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-Ti iOSOrH 1 -H rH j 

CM 

00 1 

989 

Average 
price 
per ton 

0 0 00 0 «>• 0 OS 0 OS CM 1-1 0 0 eo eo o 

00 «OOCOCMOt^>-iOOOOOOCMCMt''OOeO 

U 3 CO CM tS rS «>• eo 0 0 I-H eo t-h ■>*( eo !>. CO no 10 coco 

GO r-H >-H 

$4.73 

Number 

of 

tons used 

XQ wo eo 10 W 3 

t>. COt''.'c*<COOOW3 tv. wo W5 00 CO 

•Tt<oi>-i>-copt>.t>.'tnoi-ocooot'-.’<e<oscM’-t 

OOCM^ ws eo CO CM CM T -4 CM 

5,215.33 

Num- 
ber of 
herds 
using 

OS ^ 0 CM 0 <0 CO eo >-1 CM t- CO CM 00 CO CM rH r-( t-h-I 

CO W3 CM eo CM 


Kind of feed 

Home-grown: 

Corn silage 

Millet silage 

Corn (green) 

Sweet corn 

Turnips 

Potatoes 

Mangels 

Carrots 

Apples 

Beets 

Cabbage fodder 

Cabbage 

Green rowen 

Millet 

Oats and peas 

Buckwheat 

Oats, corn, and nullet 

Oats 

Rye 

Pmehased: 

Skimmilk 

Potatoes 

Total succulent feed 
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Bulls to 1)0 sold 

Value 


00 

• 

Num- 
ber of 
tons 
used 

00 

6 0 

Num- 
ber of 
herds 
using 

1 - . 




Herd bulls j 

Value 

00 (M 00 — H t— 0 1^5 CM M • • 

OOt^i^aCN — (r-iCO CC 

CM 

135 

a> 

5*0 K'tS 

143 1 

24 G5 

1 7 

2.5 

0 1 

1 7 

1 7 

2 95 

1.6 

0 35 

0 75 

0 

00 

Num- 
ber of 
her s 
using 

^t>.CMC?i-(TtfiM=CrST-iec 


Heifers 

Value 

(Mi-lt— cccc-^iro«o»ooo<M • • 

CC r- )0 -til 0 0 • r- 

CM®>~i— t ’-I'-I 

0 . . 

0 

tH 

Num- 
ber of 
tons 
used 

608.5 

86 0 

14 4 

13 9 

3 0 

7 75 
10.1 

15 25 

7 15 

0 5 

39 55 

806 10 

Num- 
ber of 
herds 
using 

too ^ 

^(M C^J • 

, ^ • • 


Cows 

Value 

TS005t-00— tOOM-^ttnJtOS 

—t oq Ci 0 0 0 0 CO 1-1 crs coim 

•^OOCSOiCOtMi-it-C) C3 '«tt 

0 "(jr —i" CC 

$40,722 

Average 
price 
per ton 

$10.27 

10.82 

11 50 

12 29 
14 34 

9.16 

9 33 
9.02 

4 91 

3 84 
5.60 

10.88 

2 08 

ko 

C5 

C/> 

Number 

of 

tons used 

2,571 3 
445 95 

86 9 
20.1 

42 4 

131.05 
125 2 

87 8 

53 75 

3-65 
660 2 

42.75 

12.0 

4,283.05 

AH herds 

Value 

ooooooocooooooijtcseo 
kC-cHCSCMkOt^CXJSOO—lCO COW 

— t 0 — 1 -rji 0 (M (M 105 eo C5 

'eji' CO r-f r-T -T eC 

CO 

$50,790 

Average 
price 
per ton 

110 28 
10.84 
11.63 
11 73 
14 33 

9 08 

9 40 

9 13 

4 86 
4.22 

5 61 

10 88 

2 08 

w 

CO 

CO 

€<> 

Number 

of 

tons used 

3,322 9 

557.5 
103 

36 5 
46.5 

140.5 
137 0 
106 0 

02 5 

4 5 
706 5 

42.75 

12 

5,277.15 

Num- 
ber of 
he~ds 
using 

OlOt^OOr-lTtlOCSOWkOCM -hW 

COCO 1— iWCMr-tOJ t— 1—1 

; 

Kind of feed 

Home-grown: 

Mixed hay 

Timothy hay 

Clover hay 

Clover hay (second cut) 

Alfalfa 

Oat hay 

Oat and pea hay 

Millet 

Straw fed (oat) 

Straw fed (buckwheat) 

Corn stover 

Purchased: 

Hay 

Cornstalks 

Total dry forage 
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of the pasture, and money paid for the use of pasture, were included. The 
amorint received for stock taken in to pasture was deducted to get the 
cost of pasturing the famer’s own stock. This cost on each record was ap- 
portioned to cows, heifers, herd bulls, horses, and sheep, on the animal-unit 
basis and according to the number of days pastured. Most of the pasture 
hired was for heifers and the amount paid was charged directly to them. 

The average date of turning out in the spring was May 14, and that of 
beginning full bam feeding in the fall was October 19. This allowed an 
average of 159 days on pasture. The dates of turning out varied from 
May I to June i. The dates of beginning to feed in the fall varied from 
September 15 to November 15. Usually the meadows were pastured 
after the hay was removed. They furnished considerable feed, especially 
on the river flats. Per this no charge was made, altho such a charge 
should have been included. In late summer and early fall, pasture was 
frequently supplemented by grain or fodder or both. The dry matter in 
the feed used supplementary to pasture for cows was equivalent to the dry 
matter in ten days of winter feed. On this basis pasture furnished 149 
days of full feed for cows. 

An average of 53.2 acres to each farm was pastured. Since the average 
size of farm was 156.7 acres, 34 per cent of the land was in pasture. The 
average value was $20.25 acre. On the average 3.1 acres were pastured 
per animal unit. 

The cost of pasture was $4.83 per cattle unit for the season, or 3.04 
cents a day. Of this, interest and taxes comprised 72 per cent, and fencing 
costs 20 per cent. The balance was cash paid for hired pasture and other 
miscellaneous items. The charge for stock taken in to pasture was at 
the rate of $6.30 an animal unit for the season, or about 4 cents a day. 

A summary of pasture costs is given in table 4. Stock pastured, and 
the distribution of the cost of pasture, are given in table 5. 

TABLE 4.* Cost of Pasture, 2018 Cows, 607 Heifers, 106 Herd Bulls, 199 Sheep, 

AND 124 Horses and Colts 


7,927.5 acres of pasture land at $20.25 = $160,509 


, , Item 

Farms 

having 

expense 

Cost 

Interest and taxes at 5.5 per cent 

149 

H 7 

5 

2 

45 

$8,828 

2,395 

69 

165 

793 

Making and repairing fences 

Mowing and reseeding 

Fertilizing and manuring : 

Amount paid for pasture rented 

Total 


$12,250 

305 

Received for pasture 

20 

Difference ( = cost of pasture) 


$11,945 
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TABLE 5. Stock Pastured, and Distribution of Pasture Cost 


Kind of stock 

Number 
of farms 
pasturing 

Number 

of 

animals 

pastured 

Average 
number 
of days 
pastured to 
each farm 
pasturing 

Equivalent 
in animal 
units for 
entire 
season 

— 

Amount 

charged 



Stock owned : 

Cows 

Heifers 

Herd bulls 

Tot^l 

149 

122 

100 

2,018 

607 

106 

159 

146 

131 

2,018.5 

305-7 

76.1 

fe.338 
'1 ,907 
346 


2,731 

199 

124 


2,400.3 

31-3 

64.8 

$11,591 

106 

248 

Sheep 

Horses and colts 

Total owned 

Stock taken in: 

Mature 

Young 

Total 

8 

52 

134 

99 

11 

12 

3.054 

19 

68 

• • 

133 

152 

2,496.4 

15.9 

'32.5 

$11,945 


3.141 


2 , 544-8 







Acres of pasture per animal unit, 3.1. 

Cost for each cattle unit of farmer’s own stock, $4.83. 


Bedding 

Waste hay and stover from the mangers furnished a considerable quantity 
of bedding. No charge was made for this, since it was charged to the 
cattle as forage. Very little bedding was purchased. The bedding cost 
was apportioned to cows, heifers, and herd bulls on each farm. The data 
are given in table 6 : 


TABLE 6. Bedding Used by 2058 Cows, 1002 Heifers, and 172 Herd Bulls 


Kind of bedding 

All herds 

Cows 

Heifers 

Herd bulls 

Num- 

ber 

of 

farms 

using 

Amount 

(tons) 

Value 

Num- 

ber 

of 

farms 

using 

Value 

Num- 

ber 

of 

farms 

using 

Value 

Num- 

ber 

of 

farms 

using 

Value 

Home-grown: 










Oat straw 

90 

269.3 

$i , 483 

92 

$1,171 

6s 

$225 

SI 

$87 

Buckwheat straw 

21 

32.7 

lOS 

22 

lOI 

1 I 



0 

Wheat straw 

I 

o.s 

2 

I 

2 


0 


0 

Rye straw i 

I 

i 3.0 

; 24 

I 

18 

I 

2 

I 

4 

Chaff ; 

6 

! ? 

27 

6 



6 



Swamp and marsh hay . . ; 

6 

9-5 

50 

3 

40 

3 

8 

2 

2 

Sawdust 

i 9 


22 

8 

22 


0 


0 

Total home-grown. . . . 



$1,713 


$1,371 


$245 


$97 

Purchased: 








• 


Sawdust 

52 

? 

$315 

SI 

$275 

12 

$28 

8 

$12 

Shavings 

S 

? 

26 

S 

18 

I 

5 

1 

3 

Buckwheat straw 

I 

? 

14 

I 

2 

I 

10 

I 

2 

Oat straw 

3 

? 

12 

2 

7 

2 

4 

1 

I 

Total purchased 



$367 


$302 


$47 


$18 

Total bedding 



$2 , 080 


$1,673 


$292 


$IIS 
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Labor 

Some farmers hauled their own milk, while many hired it hauled. Some 
spent considerable time in making and repairing pasture fences or in 
constructing and repairing buildings, while others spent little. For these 
reasons it was thought best to include such time under charges for milk 
hauling, pasture, and use of buildings, rather than under labor. 

Excepting this, and also time spent in raising and harvesting crops 
and time spent hauling manure from the barnyard, all human and horse 
labor for the dairy enterprise was charged under the heading Labor. 
This includes all labor in milking, taking care of milk and dairy equipment, 
feeding, cleaning cattle and stables, hauling and mixing feed, hauling 
bedding, buying and selling cattle, and all other time spent for cattle. 
Not only was this labar divided as to whether it was spent for cows, for 
heifers, or for herd bulls, but it was also divided according to whether it 
was spent during the pasture period or during the winter peripd. The 
average wage of male farm labor without board in New York in 1915 
was $35.80 a month.® This is about fifteen cents an hour for a nine-hour 
day, but prob,ably is too low because use of house, wood, and other things 
furnished are not included in all cases. Farm operators, however, could 
ordinarily hire out to operate farms at more than hired men’s wages; 
and their time, therefore, should be counted at a higher rate. The time of 
women and children usually is not so valuable as the time of men. 

The cost of labor per hour depends largely on the size of the business, 
on the layout of the farm, on the type and intensity of farming, and on 
wages. Other things being equal, the rates are usually higher on the one- 
man farms than on the two-man farms. But since no records of the cost 
of labor on these farms were available, it was necessary to charge' labor 
to dairy cattle at the same rate on each farm, irrespective of the variations 
mentioned. 

Man labor was charged at 15 cents an hour. Since no records of any 
kind were available to show what woman and child labor cost, it was 
charged at 10 cents an hour. Horse labor was charged at 15 cents 
an hour. ^ 

The data for labor costs are given in table 7 (page 288). 

Milk hauling 

In order to make comparisons between farms that hired milk hauled 
and those where milk was hauled by the farmer, the cost of hauling milk 
was kept separate from other costs. 

When the farmer drew his own milk only, or when he cooperated with 
neighbors in hauling, the cost was found by multiplying the hours of 
human and horse time required by the same rates per hour as were used 
for other labor. 

« United States Department of Agriculture. Monthly crop report, March, 1917, page 25 . 



TABLE 7. Labor Charges, 2058 Cows, 1002 Heifers, and 172 Herd Bulls 
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TABLE 8. Charges for Hauling and Delivering to the Milk Stations 104,732 Hundredweight of Milk 
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All charges for the use of the milk wagon, cans, and other equipment 
used in hauling milk, were included under dairy equipment, rather than 
under milk hauling. The charge, therefore, includes no expense for use 
of equipment. When the farmer hired his milk hauled, the money paid 
was considered the cost of hauling. Whenever a combination of methods 
was used, the cost was found by adding the cash cost to the farmer’s labor 
charge for hauling. 

At the rates used in this study, human labor made up 29.8 per cent, 
horse labor 44.5 per cent, and cash paid 25.7 per cent, of the cost of hauling 
the milk. Milk-hauling charges made up 8.2 per cent of the total charges 
to the enterprise. Of the total time spent, only 14.8 per cent was in 
cooperation with neighbors. 

The figures for milk-hauling costs are given in fable 8. 

Use of buildings 

Values at the beginning and at the end of the year, of the silos, milk 
houses, ice houses, and those parts of the barns and other buildings used 
by dairy cattle, or in storing all feed except dry forage used by them, are 
given in table 9 : 


TABLE 9. Value of Buildings, 2058 Cows, 1002 Heifers, 172 Herd Bulls, and 

76 Bulls to be Sold 


Buildings 

May I, 1914 

May I, 1915 

Number 
of farms 
reporting 

Value 

Number 
of farms 
reporting 

Value 

Dairy and cattle bams* 

149 

54 

122 

94 

|I 27 , 6 I 2 

8.932 

4,708 

3.494 

149 

1 60 

i 124 

‘ 95 ' 

1128,577 

9,777 

4,821 

3.507 

Silos 

Milk houses 

Ice houses 

Total 


$144,746 


$146,682 

1 




Average value, $145,714. 
Increase in value, $1,936. 


* Includes 9 silos built in barns. 

The average of these values was $145,714, or about $978 per farm. 
During the year six new silos were erected, so that at the end .of the year 
about 40 per cent of the farms had silos not built inside the bams. The 
number of silos does not agree with the number of farms feeding silage, 
for the reason that on some farms the silos were built in the barns and were 
included with the value of the bam. Most of the farms have milk houses 
separate from the bams, and 64 per cent have separate ice houses, altho 
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108 farmers used ice. Often one building is used as both a milk house and 
storage for ice. 

The charge for the use of buildings was made up of interest at 5 per cent 
on the average value, the cost of new buildings, cost of repairs, insurance, 
and decreased value. When buildings were worth more at the end of the 
year, the increase in value was deducted to determine the charge for their 
use. This was then apportioned to cows, to heifers, to herd bulls, and to 
bulls to be sold, according to the average number of cattle units of each 
class on hand at the beginning and at the end of the year. 

The data for use of buildings are given in table 10: 


TABLE 10. Charges for Use of Buildings, 2058 Cows, 1002 Heifers, 172 Herd 

-Bulls, and 76 Bulls to be Sold 

• • 



Number 
of farms 
reporting 

Amount 

New buildings and building repairs: 

. Purchased lumber 

7 

$ 287.40 

Shingles and roofing 

18 

565.00 

Paint and glass 

40 

427.70 

Hardware 

3 

113.60 

424.50 

Materials from farms .* 

17 

Sand and gravel 

6 

21.25 

Cement 

Q 

200 . 40 

942.45 

516.16 

74.20 

26.50 

Labor: 

Hired 

1 ^ 

18 

Farm 

26 

Horse 

7 

Board of labor 

6 

New buildings, labor and materials 

10 

1,911-50 

Total 

86 

$5,510.66 

$7,285.70 

455.00 

$13,251.36 

1,936,00 

$11,315.36 

Interest on $145,714 at 5 per cent 

Insurance 

Total . 


Less increase in value* 


Net charge 





.Apportionment of cost 



Number 
of farms 
having 
expense 

Amount 

charged 

Cows 

149 

146 

126 

$8,705.69 
2,143.21 
464 . 46 
2.00 

Heifers 

Herd bulls 

Bulls to be sold 

I 




* Depreciation on buildings, 2.45 per cent of average value. 
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Use of equipment 

I The value of the different kinds of equipment used by dairy cattle, on 
hand at the beginning and at the end of the year, and the number of farms 
having each kind, are given in table 1 1 : 

TABLE II. Value of Equipment Used by 2058 Cows, 1002 Heifers, and 172 

Herd Bulls 



May I, 1914 

May I, 1915 

Number 

of 

farms 

Value 
of equip- 
ment 

Number 

of 

t farms 

Value 
of equip- 
ment 

Milk cans 

120 

$1,049/ 

122 

$ 997 

Coolers 

10 

30 

II 

34 

Testers, bottles, and scales 

17 

44 

18 

46 

Separators 

15 

311 

16 

323 

Chums and workers 

40 

85 

40 

85 

Bottles and containers 

7 

II 

, 7 

II 

Milk wagons 

90 

1,710 

92 

1,686 

Milkine^ machinps 



I 

250 

Ice tools 

91 

237 

91 • 

236 

Feed cutters 

I 

25 

I 

25 

Pumps 

I 

3 

I 

3 

Root cutters 

4 

10 

2 

6 

Grinders and engines 

10 

788 

14 

794 

Milk pails and strainers 

147 

3H 

148 

332 

Extra calf pails 

31 

33 

33 

34 

Clipping machines 

24 

115 

28 

141 

Veterinary outfits 

II 

i 21 

13 

25 

Forks, shovels, and other barn tools . . . 

126 

360 

122 

364 

Wheelbarrows and trucks 

41 

i 103 

47 

114 

Staffs and halters 

22 

! 23 

24 

28 

Total 


15.263 


f5,534 





Average value, $5,398. 
Increase in value, $271 . 


More than three-fifths of the value of equipment is in miHc cans, pails, 
strainers, and other dairy utensils, and wagons used in hauling milk. 
The farmers, with the exception of the patrons of one company, owned the 
cans they used. Since much of this equipment is in daily use, it requires 
frequent repairing and must be replaced often. Hence its upkeep repre- 
sents the largest part of the annual cost of dairy equipment. 

The charge for the use of equipment includes interest at 5 per cent on 
the average value at the beginning and at the end of the year, cost of equip- 
ment purchased during the year, repairs on equipment, and decreased 
value less any increase in value. This cost was apportioned for each farm, 
to cows, to heifers, and to herd bulls, according to the number of animals 
and the amount of equipment used by them. The charges are given in 
table 12: 
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TABLE 12. Charges for Use of Equipment, 2058 Cows, 1002 Heifers, and 172 

Herd Bulls 



Number 1 
of 

farms 

having 

expense 

Amount 

Interest on $5,398 at 5 per cent"' 

149 

133 

76 

$ 269.90 

I ,079.30 
230.00 

Equipment purchased 

Repairs 

Total 


|i, 579-20 
271.00 

Less increase in value 


Net charge 



$1,308.20 

*0 



Apportionment of cost 


i 

Number 

of 

farms 

having 

expense 

Amount 

charged 

Cows 

149 

138 

102 

11,015.10 

221.45 

71-65 

Heifers 

Herd bulls 



* Depreciation, 19 . 2 per cent of average value. 


Interest 

Separate interest charges at 5 per cent were made on the average value 
of cattle and on the average investment in feed and supplies kept on hand 
for cattle. As previously indicated, the other interest charges were 
included under use of pasture, use of buildings, and use of equipment. 

The average value of cows, heifers, and herd bulls was $163,124. Due 
to averaging each record separately, the value here used is $163,109, 


TABLE 13. Interest on Average Value of 2058 Cows, 1002 Heifers, and 172 

Herd Bulls 


Kind of stock 


Cows 

Heifers under one year 

, Heifers one year or over 

Bull calves to be kept 

Herd bulls one to two years . . 
Herd bulls over two years old 

Total 


Average 

number 

from 

inventory 

Average 

value 

from 

inventory 

Value 
used in 
charging 
interest 

Interest 
at 5 

per cent 

Number 
of farms 
having 
expense 

2,058 

532.5 

469-5 

67 

59-7 

45 

1133.152 

7,296 

16,338 

1,074 

2,162 

3,102 

$133,148 

> 23 , 626 

6,335 

$6,657.40 

I , 181.30 

316.75 

149 

146 

126 


$163,124 

$163,109 

$8,155.45 
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the interest on which amounts to $8155.45, Since veals and bulls to be 
sold are kept 'on hand for only a short time, no interest was charged on 
their value. The data are given in table 13. 

Interest was charged to the dairy enterprise on the investment in 
forage for the average length of time the forage was stored before it was 
fed, and on the investment in concentrates from the time they were 
paid for until they were fed. On each record this cost was distributed 
to cows, heifers, and herd bulls, according to the numbers of animals 
kept and the quantities of feed used. The average total capital so invested 
was $38,160, or about $256 per farm. On some farms keeping heifers 
and herd bulls the interest charge on feed and supplies was so small that 
it was not separated. The data are given in table 14: 


TABLE 14. Interest on Average Value of Feed and Supplies Kept on Hand 
FOR 2058 Cows, 1002 Heifers, and 172 Herd Bulls 


All herds 

Cows 

Heifers 

Herd bulls 

Average 
value of 
feed and 
supplies 
on hand 

Number 

of 

farms 

having 

expense 

Interest 
at 5 I 

per cent 

1 Number 
of 

‘ farms 
having 
expense 

j 

Amount 

charged 

I 

Number 

of 

farms 

having 

expense 

Amount 

charged 

Number 

of 

farms 

having 

expense 

Amount 

charged 

$38,160 

149 

$r, 9 oS 1 

149 

$i , 511-50 

120 1 

$305.50 

81 

0 

0 


Miscellaneous costs 

All remaining expenses were classed as miscellaneous costs, and are 
given in table 15. Of these, ice, veterinary fees, medicines and disinfec- 
tants, fly protectors, whitewash, and expenses for testing milk, were the' 
most important. Farmers having the expense for milk testing estimated 
the portion of this expense that should be charged to cows, to heifers, 
to bulls to be sold, and to herd bulls. The same was done with other 
items not wholly chargeable to cows. 

The average amount of ice stored per cow was 1949 pounds. 

Returns 

Returns from dairy cattle on the farrhs studied were classified as (i) 
milk and milk products, (2) appreciation on cattle, (3) manure recovered, 
(4) miscellaneous returns. 

Milk and milk products 

Milk sold.— Of the 149 farms, 52 sold to the Empire State Dairy Com- 
pany at Windsor and i to this company at Oquaga, 39 sold to Cloverdale 
Farms Company at Binghamton, 18 sold to P. W. Jansen at Whitney’s 
Point, 16 to Bordens at Tunnel, 7 to Sheffield Farms, Slawson-Decker 
Company, at Conklin, 5 to Bordens’ at Whitney’s Point, 3 to the Broome 
County Dairy Company at Binghamton, 7 a part of the year to P. W. 



TABLE 15. Miscellaneous Costs, 2058 Cows, 1002 Heifers, 172 Herd Bulls, and 76 Bulls to be Sold 
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Jansen and a part of the year to Bordens’ at Whitney’s Point, and i a 
part of the year to Cloverdale Farms Company and a part of the year to 
the Broome County Dair\^ Company at Binghamton. Milk sold to Clover- 
dale Farms and the Broome County Dairy Company was used in Bingham- 
ton, while the remainder was for the New York market. 

Practically all milk was sold on six-months contracts made with the 
milk companies on October i and April i. All concerns except two paid 
a flat price for milk containing a minimum percentage of butterfat. This 
per cent was 3.7 for one concern, and 3.8 and 4 per cent for the others. 
A premium was paid when the milk tested above a certain percentage speci- 
fied in the contract. The monthly prices paid by three companies are given 
in table 16. Prices paid by the other companies were about the same. 


TABLE 16. Monthly Prices Paid for Milk by Three Companies, per 

Hundredweight 



Company 
no. I 

Company 
no. 2 

Company 
no. 3 

1914: 

May 

$1.20 

|i .05 

$ 1-25 

June 

1 . 10 

I .00 

1.20 

July 

1.35 

1. 15 

I • 35 

August 

1.55 

1.30 

1.50 

September 

1.80 

i 1.40 

1 .60 

October 

1-95 

i 1-70 

1.90 

November 

2.05 

1.80 

2.00 

December 

2.05 

1.80 

2.00 

1915 •• i 



1.95 

January 

1-95 

1.75 

February 

1.80 

1.65 

1.85 

March 

1-75 

1.60 

1.80 

April 

1.50 

* 1-55 

1.50 

Per cent of butterfat re- 




quired 

■ t 4-0 

3.7 (for April, 3.8) 

Bam score required: 




Equipment 

25 

25 


Methods 

Premiums in addition to 

45 

43 


above: 



3 cents a hundred 
pounds if 4.1 to 
4.5 per cent inclu- 
sive 

Butterfat i 

10 cents a hundred 
pounds if 4.5 per 
cent or better 

10 cents a hundred 
pounds if 3.8 per 
cent or better 

Bam score 

2 cents a hundred 
pounds for each 51 
points above 70 

i 

10 cents a hundred 
pounds if score 25 
on equipment, 43 
on methods 

None 


^ For 3.8-per-cent milk with barn score, 
t Average for year. 


With one exception, each concern had an inspector visit and score the 
premises at regular intervals. A premium was paid by some of the com- 
panies for a higher score. This encouraged the production of clean 
milk. One company furnished the lime and equipment, and assisted the 
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1914: 

May 

June 

July 

August 

September 

October 

November 

December 

1915: 

January 

February 

March 

April 

Retail 

Total or average 
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fanners in whitewashing their barns twice a year, without charge. The 
figures for the returns from milk sold are given in table 17. 

Milk products sold . — Only seven farms sold butter, and one farm sold 
200 pounds of cream. The figures are given in tables 18 and 19. 

Milk and milk products used . — The value of all milk used on each farm 
was calculated by multiplying the number of pounds used by the weighted 
average price received for all milk sold from the farm. Some farmers 


TABLE 18. Returns from Milk Products Sold and Milk and Its Products 
Used on Farms, 2058 Cows 



Num- 

ber 

of 

farms 

Number 
of pounds 
of product 

j 

Number 
of pounds 
of fat 

i 

Price 

Total value 

Milk products sold: 






Butter 

7 

1,01s 

863 

$0.31 

$312.76 

Cream 

I 

200 

40 

1.50 

30.00 

Total milk products sold 





$342.76 

Milk used: 






Family 

147 

313,048 

12,522 

$1.63 

$5,103 33 

Hired men 

14 

17,638 

706 

1.72 

304. 16 

Milk products used: 






Skimmilk: ' 

1 





Hogs 

10 



0 20 


Poultry 

I 



o.is 

3-30 

Buttermilk: 




Family use 

21 





Hogs- 

10 

3,250 


0,23 

7.50 

Poultry 

I 





Butter, family use 

36 

S.6s6 

4,808 

0.29 

1,633.97 

Cream, family use 

II 

1,000 

200 1 

1. 81 

180 64 

Total milk and its products used, 






except that fed cattle 1 



19,139 


. . K*: 100 00 




1 


Equivalent in pounds of milk"*' 


371.457 




Milk used: 






Heifers 

134 

215,464 

8,619 

Si. 63 

$3 ,.=117.77 

Veals and bulls to be sold 

94 

193,535 

7,741 

1 . 62 

3 ,126.91 

Bull calves to be kept for herd bulls. 

65 

26,275 

1,051 

1.63 

429 . 47 

Milk products used: 





$ 7 , 074-15 

Skimmilk; 






Heifers 

32 

96 1 068 


$0 . 1 8 


Veals and bulls to be sold ... 

4 

3.072 


0. 20 

. 1 / 

6. 16 

Bull calves to be kept for herd bulls 

8 

6.493 


0.17 

11.08 

k Buttermilk: 





$188.41 

^ Heifers 

3 

1,300 


$0.19 

$ 2.45 $ 2.45 




Total milk and its products fed 






cattle 



17,411 








Equivalent in pounds of milk* 


540,907 





* Excluding buttermilk. 


fed more milk in months when the price was below the average price for 
the year, and others fed more when the price was above the average. But 
the quantity used in the house was practically uniform thruout the season. 
Since the months in which milk was used were, not ascertained, it was 
necessary to use the average yearly price. The prices used in calculating 
the value of skimmilk and buttermilk were those furnished by the farmers. 
An average of 2130 pounds of milk per family was used. The figures are 
given in table 18 and stunmarized in table 19. 
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Appreciation on cattle 

On most ‘fanns where dairy cattle are raised to replace those that die^, 
and those that are sold, the increased value of young cattle exceeds the 
depreciation and all losses due to death. On the farms studied, this excess, 
or appreciation, amounted to $27,988, or 12 per cent of the returns from 
cattle. Appreciation and depreciation were calculated in the following 
manner : 

When considering the entire herd as a unit, cattle were charged with 
the first inventory and all purchases of dairy cattle. They were credited 
with cattle sold or used, hides, and the second inventory. 

Cows were charged wath the inventory at the beginning, cows purchased, 
and heifers that became cows. They were credited with cows sold or 
slaughtered, cow hides, and the inventory at thie*end. 

Heifers were charged with the first inventories, heifers purchased, and 
value at birth of heifers bom during the year. They were credited with 
heifers sold and slaughtered, value at time of freshening of heifers that 
freshened during the year for the first time, heifer hides, and the inventories 
at the end. 

Herd bulls were charged with the inventories at the beginning, herd 
bulls purchased, and value at birth of bull calves born during the year 
and to be kept for future ser\dce. They were credited with herd bulls 
sold or slaughtered, hides, and the inventories at the end. 

Veals and bulls to be sold were charged ^ with the inventories at the begin- 
ning, purchases, and value at birth of veal calves and of bulls to be sold 
that were born during the year. They "were credited with veals and bulls 
sold or slaughtered, hides, and the inventories at the end. 

A summary of the appreciation or depreciation on each part of the 
enterprise is given in table 20. 

Calves bora during the year were charged to heifers, herd bulls, and 
veals and bulls to be sold, at their values at birth. They were credited 
to cows but were not included in the returns from cattle. The data are 
given in table 21. 

Manure recovered 

No credit was given for manure produced on pasture, and neither was 
the pasture charged with it. To have credited and charged manure in 
these different places would have increased the total costs and total returns 
for cattle by the same amount, without affecting the gain or loss on the 
enterprise or the cost of producing milk. The 149 farmers estimated 
that 20,642 tons of manure was recovered from cattle for use on crop land. 
This is 7.7 tons per cattle unit, there being 26^70.3 cattle units. 

The value of manure depends, not only on the composition of the ration, 
but also on the proportion and kind of litter and especially on the possible ^ 
returns from its use. Estimates as to its value at the barn averaged about 



TABLE 20. Appreciation and Depreciation on Cattle, 149 Herds 
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Bull calves to he 
sold 

0 
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Cl • CM ro ' • 'O 
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On hand May r, 1914. . 
Purchased during year. . 

Born during year 

Heifers that became 
cows 

Total 

Slaughtered or sold for 

slaughter 

Sold for breeding and 

production 

Died or killed by acci- 
dent 

Hides sold 

Heifers that became 

cows 

Deacon hides 

Dead calf hides . 

On hand May i, 1915. • 

Total 

Appreciation 

Depreciation 


11 One farmer purchased half interest in bull, 
§ Two farmers owned half interest in bulls. 
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$1.25 a ton. This does not include the cost of hauling it to the field. 
Manure was credited to cattle on each farm at this rate. The credit was 
then apportioned to cows, to heifers, and to herd bulls, according to the 
average inventory of cattle units. No attempt was made to calculate 


TilBLE 21. Number of Calves Born during the Year, and Value at Birth 



Num> 
ber of 
farms 

Number 

Per cent 

Value 

Value of 
each 
at 

birth 

Heifers to be raised or to be sold 

140 

733 

37 

$2,232 

$3-05 

Bulls to be kept 

50 

54 

3 

226 

4.19 

Bulls sold or to be sold 

42 

75 

4 

311 

4-15 

Calves vealed or to be veal^ 

137 

937 

48 

1,650 

1 . 76 

Calves deaconed 

51 

162 

8 



Deacon hides 

50 

158 


169 

1 .07 



Total calves bom alive 

147 

1.961 

100 

$4j5S8 

$2.34 

Live calves per 100 cows 


9=; i 




Calves bom dead 



35 

VO 

53 




Dead calf hides 

13 

21 


20 







Total credited to cows 




^4 , 608 


Cows that aborted 

25 

41 



Farrow cows 

47 

97 









the value of manure on the basis of rations fed, for the reason that other 
factors have an equal, if not greater, influence. Neither was it considered 
practical to vary the credit to different classes of stock on the basis of 
the composition of the rations. The value of manure was $9.66 per cattle 
unit. This was ii.i per cent of the total returns from cattle. 

The data for manure recovered are given in table 22; 


TABLE 22. Manure Recovered from 2058 Cows, 1002 Heifers, 172 Herd 
• Bulls, and 76 Bulls to be Sold 


Manure recovered 

All 

herds 

Cows i 

Heifers 

Herd 

bulls 

Bulls to 
be sold 

Tons 

20 , 642 

15,917 i 

3.870 

851 

4 

Value at $1.25 a ton at the 
barnyard 

$25 , 802 

$19,896.64 

i 

$4,837-65 

$1,063.21 

$4-50 


Miscellaneous returns 

Two farms received $157 for hauling neighbors’ milk, three farms 
received $52 for boarding cattle, and fifteen farms received $142 for the 
use of herd bulls. These receipts were included under miscellaneous 
returns and represented 0.2 per cent of the total returns from the enter- 
prise. The figures for miscellaneous returns are given in table 23 : 
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TABLE 23. Miscellaneous Returns 


Item 

Number 

of 

farms 

having 

receipt 

Total 

amount 

received 

Credi' 

Cows 

ted to 

Herd 

bulls 

Hauling neighbors’ milk 

2 

|i57 

$157 


Breeding fees 

15 

142 

$142 

Boarding cows 

3 

52 

52 




Total 


fesi 

$209 

$142 


Summary of costs and reUirns 

The separate items of costs and returns for tho whole enterprise, and 
for cows, heifers, herd bulls, and veals and bulls to be sold, given in previous 
tables, are summarized in table 24. 

Cost of producing milk and butterfat 

In this investigation two different methods of calculating the cost of 
producing milk or butterfat were used. 

By one method, considering the entire herd as a unit, all returns from 
the herd except milk sold were deducted from the total herd costs, and 
the difference was considered the cost of milk or fat sold. Any expense 
for raising young cattle to replace the herd was included in determining 
the cost of production. The cost calculated in this manner is designated 
thruout this bulletin as the “ herd cost ” of milk or butterfat. 

By the second method, the returns from cows other than milk sold 
were deducted from the total cost of keeping cows to determine the cost of 
milk or fat. Bull service was charged at cost. The raising of heifers to 
replace the herd was considered separately, and any loss or gain on them 
was not charged nor credited to milk production. The cost determined 
in this manner is designated thruout this bulletin as the “ coW cost ’’ of 
producing milk or butterfat. 

The herd cost and the cow cost of milk are practically identical. The 
herd cost is the simpler to calculate, because it is not necessary to separate 
the feed, labor, and other costs for heifers, bulls, and other cattle. But 
the quantities of feed and labor used by the herd per hundred pounds of 
milk are not so useful as the quantities used by cows only. 

In purebred herds, the value of young stock for breeding purposes is 
sometimes so great as to make the herd cost of producing milk very low. 
The investment in cows, depreciation on cows, amount of feed and labor, 
bull service, and aJll other costs, are higher for purebred than for grade 
herds. But the greater value of the calves at birth usually more than 
offsets these higher costs, so that the cow cost of producing milk is also 
usually less in purebred than in grade herds. : 
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* Fat calves sold, slaughtered, and on hand at end of year, less number on hand at beginning of year. 
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Costs less returns other than 
milk sold ( = cost of milk at | 

market) . . . i 

Cost per hundred pounds sold , . ; 



An Economic Study of Dairying 


309 

The cost includes delivering to the receiving stations. Prices are paid 
for milk delivered. In order to be comparable the cost of production on 
different farms should therefore include the cost of delivery. 

A comparison of the herd cost and the cow cost of producing milk and 
butterfat is given in table 2 5 : 


TABLE 25. Summary of Cost of Producing and Delivering to Market 
104,732 Hundredweight of Milk Containing 420,673 Pounds of Butterfat 


Herd cost 


Cow cost 


(2058 cows, 1002 heifers, 172 
herd bulls, 377 veals, and 76 
bulls to be sold) 


Costs 

Grain 

Succulent feed 

Dry forage 

Pasture 

Total feed 

Bedding 

Human labor 

Horse labor 

Hauling milk 

Use of buildings 

Use of equipment 

Interest on cattle 

Interest on feed and supplies 

Breeding fees 

Cost of keeping herd bulls. . . 

Depreciation on cows 

Miscellaneous 


Per 

hundred 
pounds 
of milk 
sold 


Per 

cent 


Per pound 
of but- 
terfat 


Per 

hundred 
pounds 
of milk 
sold 


$0 460 
0.236 
0 485 

0 . Ill 


20.1 $0.1146 

10.3 ■ 0.0587 

21. 1 0.1207 

4.8 0,0276 


$0,409 

0.215 

0.389 

0.089 


$r . 292 
0.020 
0.523 
0.018 
0.188 
0.108 
0 , 012 
0. 07S 
0.018 
0.002 


56.3 

0.9 

22.8 

0.8 

8.2 

4.7 

0.5 


w. o 

0. 1 


$0,3216 
o . 0049 
o. 1302 
0.004s 
0,0468 
0.0269 
0 . 003 1 

0.0194 

o . 0045 
0.0004 


0.035 


I . 5 0.0088 


$i . 102 
0.016 
0.472 
0.016 
0. 1S8 
0.083 
0 . 010 
0.064 
0.014 
0.002 
0.017 
0.05s 
0.033 


Total costs 


Returns other than milk sold: 

Mdk products sold 

Milk and its products used on farm, 

except that fed cattle 

Milk and its products fed cattle , . 

Appreciation on cattle 

Calves and calf hides 

Manure 

Miscellaneous 

Total returns, other than milk 

sold 

Cost of milk or butterfat at market . 


$2 . 294 

$0 . 003 

0.070 

0. 267 

0. 247 
0.003 


$ 0,590 

$1,704 


100 . 


0 


$0.5711 


$2,072 


$0.0008 


$0 . 003 


0.0174 

0.0665 


0.070 

0.070 


o . 044 

0.0613 0.190 

0.0008 0.002 


$0.1468 $0,379 

$0.4243 $1,693 


(2058 cows) 


Per 

cent 


Per pound 
of but- 
terfat 


20.2 
10.6 

19.2 
4.4 


$0.1019 

0.0535 

0,0968 

0,0222 


u , o 

23-3 

0.8 

9.3 

4.1 
0.5 

3.1 
0.7 

0.1 

0.8 

0.5 

1.6 


$0.2744 

0.0040 

0.1174 

0 . 0040 
0.0468 
0.0207 
0.0024 
0,0158 
0.0036 
0.0004 
0 . 0043 
0.0136 
0.0083 


100.0 


$0.5157 


$0.0008 

0.0174 

0.0173 


O.OI09 

0.0473 

0.0005 


$0.0942 

$0.4215 


The gross herd charges per hundred pounds of milk sold were $2.29, 
but the returns other than milk sold amounted to 59 cents per hundred 
pounds. The herd cost of milk, therefore, was $1.70 per hundred pounds sold. 

The gross cow charges were $2.07 per hundred pounds, and the returns 
other than milk sold were 38 cents. Hence, the cow cost of milk was $1.69 
per hundred pounds sold. 

The herd cost and the cow cost were practically the same, the former 
being 1. 1 cents per hundred pounds higher. In other words, the loss on 
heifers, above the gain on veals and bulls to be sold, increased the cost of 
milk production only by this amount. 
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The gross herd charges were 57.1 cents per pound of butterfat sold. The 
returns other .than for milk sold were 14.7 cents, so that the net herd cost 
per pound of butterfat was 42.4 cents. 



Fig. 53. V.\RIATI0N in herd cost of PRODUCINg^^MILK, 149 FARMS 

The cow charges were 51.6 cents per pound of butterfat. The returns, 
except for milk sold, were 9.4 cents, making the net cow cost per pound of 
butterfat sold 42.2 cents. 



$ 0.80 $ 1.17 $ 1.38 $ 1.63 '$ 1.87 $ 2.14 $ 2.36 

Cost per 100 pounds in 19 15 

Fig. 54. VARIATION IN HERD COST OF PRODUCING MILK, 1 49 FARMS 
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When the calculations were based on the total amount of milk or butter- 
fat produced, the cow cost of production was practically the same as when 
the milk or fat sold was used. The cow cost per hundred pounds of milk 
produced was $1,689, and the cost per hundred pounds sold was $1,693. 
The cow cost of fat was 42 cents per pound produced, or 42.2 cents per 
pound sold. 

The lowest herd cost of milk production was 56 cents per hundred 
pounds. To increased value on purebred cows and higher values of the 
calves at birth this low cost was due. The highest cost was $3.19 per 
hundred pounds. Of the farms studied, 48 per cent produced milk at 
less than the average cost, but 54 per cent of the milk was produced at 
less than the average cost. ' The more efficient farms produce a larger 
proportion of the product. The average cost of # niilk produced below 
the average cost was $1.39 per hundred pounds, and of all milk at the 
average cost or above, $2.06 per hundred pounds. 

Variations in the herd cost of producing milk on these farms are shown 
in table 26 and in figures 53 and 54. 

Q^iantiiies of feed and labor per unit of product 

The amounts of feed and labor used by all herds, per hundred pounds 
of milk produced, per hundred pounds produced except that fed cattle, 
and per himdred pounds sold, are given in table 27: 


TABLE 27. Amounts of Feed and Labor Used by 2058 Cows, 1002 Heifers, 
172 Herd Bulls, and 76 Bulls to be Sold, per Hundred Pounds of Milk 



Per 100 pounds of millc 

Produced 

Produced, 

except 

that 

fed cattle 

Sold 

Grain 

Pounds ’ 

28.3 

91.6 

92.7 

29.7 

96.1 

07 7 

30.8 

99-6 

TOO. S 

Succulent feed.’ 

Dry forage 

Human labor : 

Hauling milk 

1 1 

Hours 

0.35 

3-35 

0-51 

0. II 

0.37 

3-51 

0-54 

0.^2 

0.39 

3-64 

0.56 

0.12 

Other labor • 

Horse labor: 

Hauling milk 

Other labor 



Capital imested for milk production 

The average investment for milk production was $3381 per farm, $244.78 
per cow, and $4.42 per hundred pounds of milk or $1.10 per pound of 
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biitterfat produced. These values would have been higher in 1920, due 
To a higher price level for all commodities. The data are given in table 28 : 


TABLE 28. Capital Invested for the Production of 11,385,590 Pounds 
OF Milk Containing 457,223 Pounds of Butterfat, 149 Herds 



Total 

capital 

Per 

cent 

Per 

farm 

Per 

cow 

Per 100 
pounds 
of miUc 
produced 

Per 

pound of 
butterfat 
produced 

Cows 

$133,148 

26.4 

$ 894 

$64.70 

$1.17 

$0.29 

Herd bulls 

6,335 

1.3 

42 

3-oS 

0.05 

O.OI 

Other cattle 

23,626 

4-7 

159 

11.48 

0.21 

0.05 

Buildings 

145. 714 

28.9 

978 

70.80 

1.28 

0.32 

Equipment 

5.1 398 

I . I 

36 

2.62 

0.05 

O.OI 

Pasture land . . . ; 

151,376 

30.0 

1 ,016 

73.56 

1-33 

0.33 

Feed and supplies .... 

38,160 

7.6 

256 

18.54 

0.33 

D.09 

Total 

$503,757 

100. 0 

$3,381 

'$244.78 

$4.42 

$1.10 

Interest at 5 per cent . 

$25,188 


$169 

$12.24 

$0,221 

$0,055 


. Effect of changes in the price of labor, of feed, and of other factors, 
on the cost of milk production 

The cost of producing milk for any particular farm or for any region 
is not constant. Whenever the price of cows, the price of feed, the value 
of land, or wages, change, then the cost of milk production also changes. 
Hence, when interpreting results of milk-production studies, it is important 
to keep in mind the possible effect of such changes on cost. 

In table 29 are shown the approximate changes in cost made by the 
change of a single item, provided all other costs remain constant. An 
increase in any item, however, is accompanied by changes in practically 
all other items. For example, if any cost increases, the cost of cows, and 


TABLE 29. Effect of Changes in Prices of Labor, Feed, and Other 
Factors, on Cost of Production when the Entire Herd is Considered 



Would change on these farms 

If other conditions remained exactly the same, 
a change of : 

The cost of 
producing 100 
pounds of milk 

The cost of 
producing 

I pound of 
butterfat 

I per cent in the interest rate 

Cents 

4-4 

Cents 

$10 an acre in the value of pasture land 

o'.8 

0.9 

0 A 

I cent an hour of human labor 

3.8 

$i a ton for grain 

I A 

$i a ton for succulent feed 

4 6 

U.4 

I I 

$i a ton for dry forage 

4.6 

T 0 
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hence depreciation and interest on them, also increases. If wages increase, 
the cost of pasture and buildings goes up. Moreover, a change in the 
cost of feed, cows, or labor causes dair^unen to modify their practices. For 
all these reasons, one can never safely predict what will be the effect of a 
change in any one item on the cost of production as a whole. 


PART II. CONCERNING COWS 

Breeds 

Practically all of the dairy herds in Broome County are of grade stock, 
but most of the cattle carry some Holstein blood. Probably animals of 
this breed are best adapted to the production of market milk under the 
prevailing conditions of the region, chiefly because of their large size. 

About two per cent of the dairy cattle in the county are purebred. In 
January, 1917, there were 498 purebred Holsteins on 45 farms, 53 pure- 
bred Jerseys on 7 farms, 40 purebred Ayrshires on 2 farms, and 20 pure- 
bred Guernseys on 6 farms, in Broome County. On 3 1 of the farms there 
were less than 6 head of purebred dairy cattle, and on only 8 of the 149 
farms were there as many as 20 purebreds. 

On the farms included in this study there were only 39 registered cows. 
Excepting one Ayrshire and one Dutch Belted, these were all Holsteins. 
Records for two purebred Holstein herds containing 52 cows were obtained, 
but were not included in the tabulations. The market for purebred 
dairy cattle in the southern -tier counties is relatively undeveloped. It is 
no doubt due largely to this fact, and to the more extensive system 
of dairying, that few purebred animals have been brought into the 
coimty. 

Owing to the fact that the herds were so largely of Holstein charac- 
teristics, it was impossible to group them in any manner that would allow 
a comparison of one breed with another. There were six herds of pure- 
bred Holstein and Holstein grades, twenty-eight high-grade Holstein 
herds, twenty-eight herds comprised of Holstein grades and animals of 
mixed breeding, eleven herds of part Holstein grades and part Jersey 
grades, six herds of part Holstein grades and part Guernsey grades, and 
seventy herds of various other combinations of breeding. Most of the 
larger herds ate Holstein grades, while more of the smaller herds are of 
mixed breeding. 

Numbers 

The inventories, purchases, sales, and deaths of cows are given in detail 
in table 20 (page 301). The average number of cows was 2058, and the 
average value was $65 a head. The number per farm varied from 6 to 
37, the average being 13.8. 

During the year 47 farms purchased 134 cows at an average price of 
$64 a head. On 103 farms there were 304 heifers that freshened for the 
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first time during the year. The average value at the time of freshening 
was $57 a head. About one cow was purchased or raised for each five 
kept. But as the herds are increasing in size, and as some cows are sold 
for production, only one cow of each seven or eight is actually replaced 
each year. The estimates of 131 dairymen as to the time cows remained 
in the herd after first freshening averaged 7.5 years. 

Of the cows disposed of, 208 were slaughtered or sold for slaughter on 
86 farms, and 117 were sold for breeding and production on 42 farms. The 
average price received for the former was $38, for the latter $54, a head. 





Fig. 55. GOING TO the butcher 

The figures indicate that about two-thirds of the cows disposed of are 
slaughtered or sold for slaughter, and that the remaining third go into 
other herds to be milked. But farmers do not know exactly where the 
cows they sell go. The relatively low price of those sold for production 
suggests that probably some that went to the block have been included 
in this group. 

During the year 38 farms lost 55 cows by death or accident. Of these 
cows, 49 died, 4 were killed on the railroad, and 2 were killed by lightning. 
This is 2.7 per cent of the average number of cows. Receipts from the 
sales of hides and insurance for cows killed amounted to $7.82 per cow lost. 

The average price of all cows slaughtered and sold was $44 a head. 
This is $21 a head less than the average value of cows. The depreciation 
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on cows and the loss due to death was $5722, or 4.3 per cent of the average 
value of cows.’ About two-thirds of this loss is represented by the difference 
between the value of cows and the price received for those sold, and one- 
third by deaths. Since the beef value of cows is not in proportion to their 
value for milk, depreciation and losses due to death are higher with higher- 
priced cows. 

Average prodtiction 

The average production per cow was 5532 pounds of milk, of which 
5089 pounds was sold and 443 potmds was used on the farms, and 222.2 
pounds of butterfat, of which 204.4 pounds was sold. About 42 per cent 
of the milk was produced in the six months beginning on October i, and 
58 per cent in the summer months from April to September. 

The income from the sale of milk was more evenly distributed thruout 
the year than was the production. While more milk was sold in summer, 
the price received was so much less that the returns did not far exceed the 
returns in the winter months. 

The data on average production are given in table 30: 


TABLE 30. Production per Cow and Its Distribution, 2058 Cows 



Number 
of pounds 
- of milk 
per cow 

Per cent 
of total 
yearly 
production 

Number 
of pounds 
of 

butterfat 
per cow 

Receipts 
per cow 
from 
milk 
sold 

Per cent 
of total 
receipts 

Milk sold: 

May 

614 

621 

501 

391 

355 

368 

12. 1 

12.2 
9.8 

7.7 

7 n 

24.0 

24.2 

$7-86 

7-50 

6.82 

6.06 

5-99 

*7 00 


June 

9-4 

July 

9.0 

August 

16.0 

14.9 

15-5 

13.8 
14-5 
14-3 

12.8 

15.4 

17-5 

0 . 2 

September 

7-3 

October 

7.2 

6.5 

6.8 

7.0 

6 A 

7.2 

8.7 

8.1 

Q zr 

November 

/ . 

6.78 

December 

00'-' 

345 

358 

328 

395 

aaq 

January 

7 ' ^3 
7.14 
6.17 

7.13 

6.77 

0.79 

0 . D 
8.6 

February 

March 

'-'•4 

7.8 

8.8 
n 7 

7-4 

8.5 

Q T 

April 

Retail 


0 . 1 


o 4 

u. / 

1-5 

0.9 

Total 

5.089 

443 

100.0 

204.4 

17.8 

$83.36 

7-25 

100.0 

Milk not sold 




Total 1 

5,532 


222.2 ‘ 

$90.61 


1 




Relative to the receipts on the New York market, much more milk was 
produced during the summer on the farms studied. The production in 
February, the lowest month, was 53 per cent of the June production, while 
on the New York market for the same year the amount received in February 
was 92 per cent of the amoimt received in June. 
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Less milk is furnished the city during July, August, or September than 
during January by the zones nearer the city.^ These zones are the districts 
of most intensive dairying. The supply from the further zones, however, 
is much greater during the summer months. Prices paid for milk to be 

Per cent 
(June as 



Fig. 56. PRODUCTION and price for 149 BROOME COUNTY FARMS COMPARED WITH 
RECEIPTS ON, AND WITH AVERAGE PRICES PAID AT SHIPPING STATIONS TO PRODUCERS 
FOR, THE NEW YORK MARKET 


shipped to cities during these months must be in close accord with the 
prices that can be obtained from milk by making it into butter, cheese, or 
condensed milk, else milk will be attracted to the shipping stations from 
the factories and too great a surplus results. Production on these Broome 
County farms is more typical of the far zones than of the districts nearer 
the city. 

7 Preliminary Report of the Joint Legislative Committee on Dairy Products, Livestock, and Poultry. 
New York Senate Document, no. 35, page 340. 
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The figures for distribution are given in table 3 1 : 

TABLE 31. Distribution of Production, and Prices Received for Milk, 
ON 149 Broome County Farms, Compared with Distribution of Receipts 
IN the New York Market and with Average Prices Paid at Shipping 
Stations to Producers of Milk for New York City, in the Same Year 


Ivlonth 

Daily 
average 
receipts on 
New York 
market, 40- 
quart cans 

Per cent 
(June 
figure 
taken 
as 

100) 

Milk 
sold by 

149 

farms 

(hundred- 

weight) 

! 

Per cent 
(June 
figure 
taken 
as 

100) 

Average 

prices 

paid 

producers 
for New 
York 
market* 

Average 
prices 
received 
by 149 
farms 

1914: 

May 

53.450 

54.807 

51.454 

50,058 

49,831 

4$ , 641 
47,852 
48,411 

48,332 

50,529 

50,996 

52,419 

98 

100 

12,635 

12,779 

10,312 

8,045 

7,294 

7,579 

6.783 

7,108 

7,359 

6,748 

8,138 

9,243 

oa 

$1.25 

$l .28 

June 

100 

1 .29 

I .21 

July 

94 

91 

91 

89 

87 

88 

81 

1. 41 

1.36 

August 

63 

1-53 

1-55 

September 

57 

1 . 64 

1 .69 

October 

59 

53 

56 

58 

53 

64 

72 

1 . 76 

1 .96 

November 

2.00 

2.06 

December 

2.00 

2.06 

1915: 

January 

88 

1.94 

1.85 

2.00 

February 

02 

1.88 

March 

93 

96 

1 . 76 
1-53 

1 .80 

April 

U51 



*As given in The Milk Reporle ,-, Sussex:, New Jersey, for the respective months. 


Feeds used 

The total amounts and values of the various kinds of feed used by 
cows are given in previous tables. The amounts per cow, per hundred 
pounds of milk produced, and per pound of butterfat produced, are shown 
in table 3 2 : 

TABLE 32. Feed Used by 2058 Cows 





Pounds used 


From 

table 

Total 

Per cow 

Per 100 
pounds 
of milk 
produced 

Per pound 
of butterfat 
produced 

Grain 

I 

2,895,814 pounds 
3,915.9 tons 
861.43 tons 
3,553.45 tons 
729.60 tons 

T /in 7 

2=^ 4. 

6.3 

17. 1 

3.8 

■ 15.5 

. 3-2 

Silage 

2 

J. , 4 {.U/ 

3,806 

837 

3.453 

709 

68.8 

15. 1 

62.4 

12.8 

Other succulent feed. . . 
Hay 

2 

Other dry forage 

0 ' 

-2 


0 


An average of about 4 pounds of milk, containing 4 per cent of butter- 
fat, was produced per pound of grain fed. The quantities of feed used on 
these farms per pound of butterfat produced, check closely with the 
quantities used in experiment station herds, as shown in table 33. The 
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Pounds 
of other 
dry 
forage 

CO 00 tI" • . • • Q\ • . 

CO co • ■ ’ • i'->. • 

(N) .... vp • • 


VO VO 

CO d 0 

C'. 

Pounds 
of hay 

On 0 On 0 00 CO cOCO vO 

(NJ CXD vO rJ-CO t-M iO> 

cocoes 0 rj-^cocoioco 

w Tj- CO CN 1 CONO Cl hh HM 


0 Cl 

KM 00 km 

10 ri- km 

CO 

Pounds 
of other 
succulent 
feed 

VO 00 0 t>. • • • vO -00 

KM ON d • • • 

l-l KM ONOO • • • 0 'VO 

CO M W . • .00 • M 


^ 0 
^ lovd 

00 Cl 

VO 

Pounds 
of silage 

ilO 0 ON On • • '!l’CO • On 

CO <M rf !>. * • 00 0 • 

iCOO VO tI- • • VO 0 - VO 

CO kh CO CO • • COOO • 


ON km 

d to CO 
to KM 
vO 

CO 

Pounds 
of con- 
centrates 

C..iOri-'chC^ONKM M vo-^ 
CM-lOt^r^CMVOCO Cl 0 km 

Cl KM l>»ri -0 km 0 \r>*C 00 

ClddCOCOKMKMdWCl 


ON km 

0 Thoo 

ON CO 

Cl 

d 

Poimds 
of fat 

oovo iokmco 0 0 cor^ci 

0 0 10 rj-co CO Cl 

CICOCICOCICICOCICICO 


CO • ■ 

d • • 

Butterfat 
test of 
milk 

(per cent) 

!>. KM 0 00 r^vo COOO 

VOOC'-t>.KMKM 00 KMClCl 

rl-iOcOrt'Tj-ri-cO^'^'^ 


0 • • 

CO • 

rj- • . 

Pounds 
of milk 

t^vo ooorM.civociKMO 
ThcOKM 0 d OnOnOnO ' 

ON 0 vO Tj- On ON 1 >M l>.vO IC 

10 VO VO VO »0 lOCO VO 10 Cn. 


10 ■ 
vO 

LO • • 

Number 

of 

records 

t^KM ONCOd 10 Cl IOONKM 
dCOddKMKMlOKM M?}-VO 
d km d j 

. . . 

KM ... 

d ... 

Number 
of years 
covered 
by record 

OlOKMKMKMKMdThlOCl 

KM KM KM KM 

i 

i 



Station 

Connecticut 0 

Massachusetts ^ 

Michigan c 

Minnesota d 

Missouri e 

Montana/ 

Nebraska 0 

New Jersey ^ 

Utah « 

Wisconsin f 

Total 

Simple averages: 

Per cow 

Per 100 pounds of milk . . 
Per pound of butterfat . . . 


0< 
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station herds used more grain but less dr}^ forage. Since grain contains 
from two to two and one-half times as much energy as does hay, the extra 
grain used compensates for the smaller amount of dry forage, especially 
if one allows for the use of a better grade of hay at the stations. No 
account could be taken of pasture, as it was reported in days but not in 
acres used. At the New Jersey and Massachusetts stations, very little 
pasture was used. These stations depended largely on soiling crops for 
summer feeding. 

Labor yequired 

An average per cow of 90.1 hours of human labor was spent in milking, 
19,6 hours in hauling the milk, and 77.7 hours in other work. This is a 
total of 187.4 hours per cow, 3.38 hours per hundred pounds of milk pro- 
duced, and 0.85 hour per pound of butterfat produced. 

Most of the horse labor was in hauling the milk. This amounted to 
28.4 hours out of a total of 33.9 hours per cow. 

The data on labor required are given in table 34: 


Ti\BLE 34. Labor Required for 2058 Cows 



Hours per 
cow* 

Hours per 
100 pounds 
of milk 
produced 

Hours per 
pound of 
butterfat 
produced 

Human labor: 




Milking: 




Man 

76.2 

1.38 

0.34 

Woman 

8.0 

0.14 

0.04 

Child 

5-9 

0. II 

0.03- 

Total 

90.1 

1.63 

0.41 

Care of cows, product, and utensils: 




Man 

64.9 

1. 17 

0.30 

Woman 

7.0 

0.13 

0.03 

Child 

2-4 

0.04 

O.OI 

Hauling feed 

2.0 

0.04 

O.OI 

Other human labor 

1.4 

0.02 

0.00 

Total 

167,8 

3-03 

0.76 

' Hauling milk 

19.6 

0.35 

0.09 

Total human labor 

187.4 

3-38 

0.85 

Horse labor: 




Hauling milk 

28.4 

0.51 

0.13 

Other horse labor 

5.5 

0. 10 1 

0.02 

Total horse labor 

33-9 

0.61 

0.15 


* Totals are given in table 7 (page 2 88). 


Costs and returns 

- The total costs per cow were $105.43. Of this, 53.2 per cent was for 
feed including pasture, 22.8 per cent was for human labor except milk 
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hauling, and 24 per cent was for the remaining items. The total returns 
per cow were $102.62, of which 81.2 per cent was for milk sold, 9.4 per cent 
was for manure, and 9.4 per cent was for other items. The average loss 
on cows was $2.81 per cow. (Table 35.) Of the 149 herds, there were 
61, or 41 per cent, that showed a profit on cows. 

A common question that arises whenever results of cost studies are 
stated, is, if the actual loss is equal to the apparent loss, how do such 
producers remain in business? The answer is that they do one or more 
of the following things: first, accept lower wages than the rate at which 
their time is charged; secondly, accept less than farm value for roughage 
used; thirdly, accept a lower rate of interest on their investment than 
the rate charged. 

If these farmers rsneived interest on their investment, the farm value 
of farm-grown roughage,- and all other costs, they then received 11.3 
cents an hour for human labor. 


TABLE 35. Average Costs and Returns, 2058 Cows* 


Item 

Per cow 

Per cent 
of total 

Costs : 

Grain 

$20.83 

10.94 

19.79 

4.54 

19-7 

10.4 

Succulent feed 

Dry forage 

18.8 

Pasture 

4-3 


Total feed 

$56.10 

53-2 

0.8 

Bedding 

0.81 

Human labor 

24.01 

22.8 

Horse labor 

0.82 

0.8 

Hauling milk 

9.57 

4-23 

0.49 

323 

0.73 

2.78 

0.96 

1.70 

9. 1 

Use of buildings 

4.0 

Use of equipment 

0.4 

Interest on cows 

3.1 

Interest on feed and supplies 

0.7 

Depreciation on cows 

2.6 

Bull service 

0.9 

Miscellaneous 

1.6 



Total costs 

$105.43 

100.0 


Returns : 

Milk sold 

$83.36 
0.17 ! 

7.08 

81.2 

Milk products sold 

0.2 

Milk and its products used 

6.9 

Calves and calf hides 

2.24 

9.67 

0. 10 

2.2 

Manure 

9-4 

0. 1 

Miscellaneous 



Total returns 

$102.62 

100.0 


Loss 

$2.81 





* Totals are given in table 24 (pages 30S to 308). 
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If they received 15 cents an hour for all man time and 10 cents an hour 
for all time of women and children, and interest on their investment, they 
then received 90 per cent of the value of hay and other roughage used. 

If it be assumed that the cost of feed and human labor represents the 
same proportion of the net cost of producing milk when feed and labor 
costs are high as when they are low, and that the quantities found in this 
study are used in the production of milk, then the yearly cost for 1920 
price conditions may be computed as shown in table 36. The cost with 
the prices used would be $3.47 per hundred pounds. The index number 
of the prices of all commodities in the United States for the year 1920 was 
243, as compared wjth 99 for the twelve months covered by this investiga- 
tion.® The average price paid in 1920 to producers of milk for the New 
York market was $3.56 per hundred pounds.® Considering that the general 
price level stood at 245 as compared with that of 1914-15, this price of 
$3.56 in 1920 was about equal to a price of $1.45 in the years covered by 
this study. A cost of $3.47 would be approximately no greater when 
compared with the general price level than a cost of $1.42 in 1914- 15. 
In the spring months of March, April, and May, 1920, the price of milk 
was low relative to feed and labor costs, but considering the year as a 
whole, it would appear that prices paid to shippers of fluid milk for the 
New York market were fairly well adjusted to cost of production. 

The figures for costs and returns are given in table 35,, and the probable 
cost in 1920 of keeping a cow and producing milk is shown in table 36. 


TABLE 36. Probable Cost in 1920 of Producing Milk 



Per cow 

Per 100 pounds of milk 

Amount used 
by 2058 
cows in 
1914-15 

Estiinated 

price 

in 

1920 

Cost at 
estimated 
1920 
prices 

Amount used 
by 2058 
cows in 

1914-15 

Cost at 
estimated 
1920 
prices 

Grain 

Silage 

Other succulent feed 

Hay 

other dry forage 

Human labor 

1 ,407 pounds 
3,806 pounds 
837 pounds 
3,453 pounds 
709 pounds 
187,4 hours 

$60 . 00 

7.00 

5.00 

20.00 

10.00 
0.35 

$42.21 

13.32 

2.09 

34.53 

3-54 

65.59 

25.4 pounds 

68 . 8 pounds 
15. 1 pounds 

62.4 pounds 

12.8 pounds 
3.38 hours 

$0,762 

0.241 

0.038 

0.624 

0.064 

1.183 

Total feed and human labor 



$161 . 28 


$2,912 






Per cent of net cost, 83.9 


Total cost assuming that feed and' 
labor represent the same per cent: 
of the net cost as in 1914-15 



$192.23 


$3,471 






Size of herd 

Of the herds on the farms studied, 36 per cent had from six to ten 
cows, 26 per cent had more than ten but not more than fourteen cows, 18 


s United States Bureau of Labor Statistics. Monthly Review, vol. 12, no. S, May, 1921, 
3 Th& Milk Reporter, Susse.x, New Jersey, January, 1921, page 16. 
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per cent had more than fourteen but not more than eighteen cows, and 20 
per cent had more than eighteen cows. 

Size of farm 

The size of the dairy is governed largely by the size of the farm. Farms 
keeping from six to ten cows averaged in acres, those with more than ten 
but not more than fourteen cows averaged 145 acres, those with more than 
fourteen but not more than eighteen cows averaged 177 acres, and those 
with more than eighteen cows averaged 238 acres. 

The average distance to the milk station is less from farms with large 
herds than from farms with small herds. This is explained by the fact that 
a greater proportion of the large herds are in the valleys. The combined 
effect of a large load and a shorter haul considerably reduced marketing 
charges for the larger Tierds. 

Feed used 

Larger herds used more grain and more succulent feed per cow, but less 
dry forage, than did smaller herds. Production was better, and more 
of the milk was made, in winter. In other words, a more intensive system 
was followed. This is to be expected since many of these farms are nearer 

TABLE 37. Relation of Size of Herd to Various Factors 


Number of cows per farm 



6 to 10 

10+ to 14 

14+ to 18 

Over 18 

Number of farms 

54 

39 

27 

29 

Acres per farm 

III 

145 

177 

238 

Miles to market 

3-7 

3-8 

2.5 

3-1 

Number of farms on hills 

33 

31 

19 

16 

Number of farms in valleys 

21 

8 

8 

13 

Per cent of farms on hills 

61 

79 

70 

55 

Number of cows 

461 

485 

436 

676 

Cows per farm 

8.6 

12.4 

16. 1 

23-3 

Number of cattle units 

612.9 

623.0 

569-1 

865.3 

Acres per cattle unit 

9-7 

9.1 

8.4 

8.0 

Cattle units per farm 

II. 4 

16.0 

21. 1 

29.8 

Number using purebred bulls 

9 

8 

7 

15 

Per cent using purebred bulls 

17 

20 

25 

52 

Per cent of milk produced in six months, 





October to March 

40 

40 

40 

45 

Pounds of milk per cow 

5,461 

5,323 

5,344 

5,853 

Test of milk 

4.1 

4.0 

4.0 

4.0 

Pounds of butterfat per cow 

223 

213 

216 

233 

Pounds of grain per cow 

1,313 

1,343 

1,448 

1,484 

Pounds of silage per cow 

2,549 

3,822 

1 ,712 

6,001 

Pounds of other succulent feed per cow . 

811 

837 

633 

988 

Pounds of dry forage per cow 

4,534 

4,225 

4,777 

3.468 

Number of farms feeding silage 

18 

22 

9 

20 

Per cent feeding silage 

33 

56 

33 

69 



]>ftimber of cows per farm 
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the market and on land that is better adapted to raising good winter feed. 
Some of the better production in the large herds may be due to the use of 
silage and to better feeding generally. 

Data showing the relation of the size of herd to various other factors 
are given in table 37. 

Labor required 

The most important influence of size of herd is on labor per cow and per 
unit of product. The higher farm wages are, the more important this 
influence becomes. 

In herds of from six to ten cows, averaging 8.6 cows, the labor averaged 
217 hours per cow and 3.97 hours per hundred pounds of milk. Less labor 
was required in each*©f the groups of larger herds. In herds with more 
than eighteen cows, averaging 23.3 cows, the figures were 16 1 hours per 
cow and 2.75 hours per hundred pounds of milk. The data are given 
in table 38. 

At 1 5 cents an hour the labor charges per hundred pounds of milk would 
be 19 cents more for 9 -cow herds than for 2 3 -cow herds. At 30 cents 
an hour they would be 3 7 cents more, and at 40 cents per hour they would 
be 49 cents more, per hundred pounds. The figures are given in tabl^ 39 : 


TABLE 39. Relation of Size of Herd to Labor Charge per Unit of Product 


Number of cows per farm 

; Hours 

1 per 
cow* 

Hours 
per 100 
pounds 
of milk 
produced* 

Labor charges at various rates 
per hour 

15 

cents 

20 

cents 

' 30 

cents 

40 

cents 

8.6 

217 

3-97 

$ 0.60 

$0.79 

$ 1.19 

gi -59 

12.4 

199 

3-73 

0.56 

0.75 

1 . 12 

1.49 

16.1 

184 

3-45 

0.52 

0.69 

1.04 

1.38 

23-3 

161 

2.75 

0.41 

0.55 

0.82 

I . 10 

Difference between 9- and 23-cow herds 

go. 19 

$0.24 

go. 37 

$0.49 


* Including time for hauling milk. 


Use of buildings 

Much time is often wasted in doing chores in unhandy bams. The 
inconvenient location of milk house, ice house, • or silo increases labor. 
Bams with cows facing outward so that a wagon, a sled, or a spreader 
may be driven thm for the manure, save labor, especially if the manure 
is hauled daily. Such an arrangement is also more convenient when a 
milking machine is used. There is very little work at the mangers during 
the pasture period. 

The investment in buildings per cow, and the charge for their use, was 
highest in the small herds. Many small herds were housed in additions 
attached to the main bam, which reduced the cost of shelter. The larger 
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Pig. 57. A WELL-LIGHTED, WELL-VENTILATED, CLEAN, AND COMFORTABLE STABLE 

herds were kept in more expensive basements. This increased the cost 
of shelter. For these reasons the difference in the charge per cow for the 
use of buildings is relatively little between small and large herds. 

Costs and returns 

The cost of keeping a cow was less in the larger herds. Partly because 
of this, but also because the returns were better, there was a greater profit 
per cow in the larger herds. In small herds the loss was $8 per cow'. In 
the medium-sized herds the average loss was $9 per cow. But in the 
larger herds with an average of 23.3 cows there was a gain of about $7 
per cow. The figures are given in table 40. 

TABLE 41. Relation of Size of Herd to Cost of Production and to Average 

Price for Product 


Number of cows per farm 



6 to 10 j 

10+ to 14 ] 

[ 14+ to 18 

Over 18 

• 

Herd 

cost 

Cow 

cost 

Herd 

cost 

Cow 

cost 

Herd 

cost 

Cow 

cost 

Herd 

cost 

Cow 

cost 

Cost per hundred pounds of 
milk sold 

. 82 

$i.So 

$1.81 

$i.Si 

$1.74 

$1.72 

$ 1.54 

$r.S 4 

Per cent of cost (first group 
taken as loo) 

100 

100 

99 

101 

96 

96 

85 ! 

86 

Cost per pound of butter- 
fat in milk sold 

$0 . 448 

$0 . 441 

^So.4S4 

$0,454 

$0,429 j 

$0,424 

$0,388 

$0,387 

Amount received per hun- 
dred pounds of milk sold . 

$1.64 

$i , 

.62 

1 

$1.61 

$1.66 







far as nutriment is concern 
period can be obtained rnoi^ ,,,1^'^ 
season or tbe other is at a ^ - 

or the stage of lactation of n » < ^ ^ ■ 

the winter period is at a ^ , 

cows were not in milk or woi < ^ 
by seasons for herds giving ^ 
are presented later. ♦- • 

Length of the seasons . — On , 

May 14 and ended on Octobet^ • ^ 

period comprised 206 days. 

How the costs were apportioned ^ ' 

ding, and labor for cows, were o B 
periods. The cost of ice and c » b' ■ 
period, and interest on feed an < 
Milk-hauling charges were 
milk produced in the two peri< w 
All the remaining costs were* 
season. These costs included it 
on cows, depreciation, bull sei-^ 
those previously mentioned. bn*- 

How the returns were apporpio ■ 
year was credited to the wintc’* 
milk sold during each period we 
to apportion milk produced dufii 
and the winter period accordi ietd 
Retail milk, and all other retii n ji-# 
used on the farm, were divide •w-if, ^ 
length. It was not known how 
but one-fifth of the butter made - ,, t 
buttermilk sold was credited to 


.09 

, the cow cost of milk was $1.54 
' .erds averaging 8.6 cows the cow 
mt one-fifth more (table 41). 

larger herds, and also more was 
all herds. But the small herds 
rse a larger proportion of those 
.lilked rather than to the block. 
. ; about a year less in large herds 
. tendency for the owners of large 
, , from small herds. 

, 3 42: •• 

* Proportion of Cows Replacfd 

,niber of cows per farm 


- 

to 14 j 

1 14+ to 18 

Over 18 

. umber 

Number 

Number 


[ Per 


Per 


Per 

1 

100 

Total 

100 

Total 

100 


cows 


cows 


cows 


6.0 

22 

5.0 

36 

5-3 


IS.O 

50 

II. 5 

107 

IS. 8 


21.0 

72 

16 . 5 

143 

21 . 1 



4 


16 

* 







H 

17.7 

68 

iS-6 

I 127 ! 

18 8 


S .3 

33 

7.6 

i 93 

13.8 

h 

9.1 

22 

5-0 

17 

2.5 


3.3 

13 

3-0 

! 17 

2.5 

^,7 

.5 

1 

7 

.2 

1 

7 

j 

. I 




Feed used- 


K 


Gluten, wheat fc 


commonly used in summer. Tw 


j dairy farms, with little else 
i^and a small herd usually means 
ich the labor income of these 


>#■ 


However, studies in other 
additions have shown a striking 
tiJhf herd, and there is no reason 


d!:' 




for these farms. On a small 


feeds were used in smaller quanta j 

About two-thirds of the succv|, 
was com fed green. Very little 

The figures for concentrates, 5;:^' ^ ^ -ni 

,1 , . . • > >it IS difficult to produce milk 

the two periods, are given in tab»N^» 

But most of the milk made ^ 

. . , , 1 ,, T . '4^4 \ best opportunity to increase 

which takes the place of all of \ ^ x 1 xi r 

tt 11 • ^ ^ L,”i 5 rst to enlarge the farm. By 

Usually some gram and a small ■ t i. r 

r j j X 1 X reseeding, some of the 

feed are used to supplement thf^ 1 /-x r r 

1, jr * j ^!t-jjrb^ 5 tock. On some farms a few 

about 5 pounds of grain and 23 xi. xi, t, ^ 

^ these ways the herds may 
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be increased slightly. But any effective increase in the size of herd in 
niost cases means the farming of more land. Often this may be done by 
renting or by purchasing. Where less than twelve cows are kept because 
the farm is too small to support a larger herd, more land is essential. But 
this does not necessarily imply that there must be enough to keep very 
large herds. It is doubtful whether such herds would produce milk much 

Pounds of market 
milk sold per 
co^v per month 

700 

650 

COO 

550 

500 

450 

400 

350 

300 

250 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

Fig. 58. RELATION OF SIZE OF HERD TO PRODUCTION 

With large herds a more intensive system is followed and better production is obtained than with 

small herds 

more economically than herds of from 25 to 50 cows. On the average a 
50-cow herd probably requires a farm three times as large as the average 
farm in the State. 

Some farms that are already heavily stocked may find it more profitable 
not to keep more cows after more acres have been added. 

Season of milk production 
Summer and winter seasons 

Milk-production studies should be based on a year’s production rather 
than on summer or winter periods only, for at least two reasons: first, 
because the normal lactation of cows is about a year ; and secondly, because 
cows are kept at a heavy loss during a part of the year when So‘ 
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nutriment is concerned, production at the beginning of a lactation 
can be obtained more economical^ than at the end. Hence one 
or the other is at a disadvantage, according to the time of freshening 
stage of lactation of most of the cows. In the following comparison 
nter period is at a disadvantage because at that time many of the 
vere not in milk or were giving only small quantities. Comparisons 
sons for herds giving milk distributed more evenly thruout the year 
3sented later. 

rih of the seasons. — On the average, the pasture season began on 
4 and ended on October 19, lasting 159 days. Therefore the winter 
comprised 206 days. 

the costs were apportioned. — The quantities and costs of all feed, bed- 
ad labor for cows, were obtained separately for the pasture and winter 
The cost of ice and of fly protectors was charged to the pasture 
and interest on feed and supplies was charged to the winter period, 
auling charges were divided according to the relative amount of 
nduced in the two periods. 

he remaining costs were apportioned according to the length of the 
These costs included use of buildings, use of equipment, interest 
s, depreciation, bull service, and miscellaneous charges other than 
reviously mentioned. 

the returns were apportioned. — All the manure recovered during the 
IS credited to the winter period. The quantities and receipts for 
d during each period were credited to that period. It was necessary 
rtion milk produced during May and October to the pasture season 
5 winter period according to the days in each of these periods, 
nilk, and all other returns except cream, butter, and buttermilk 
the farm, were divided between the periods according to their 
It was not known how much butter was made during the winter, 
fifth of the butter made on the farm and one-fifth of the cream and 
ilk sold was credited to the pasture period. 

ised. — Gluten, wheat feed, and wheat bran were the feeds most 
ly used in summer. Two farmers used wet brewers’ grains. Other 
re used in smaller quantities. ' 

' two-thirds of the succulent feed used during the pasture period 
. fed green. Very little hay was used at that time, 
gures for concentrates, succulent feed, and dry forage fed during 
periods, are given in tables 43, 44, and 45, respectively.^ 

,ost of the milk made in summer is produced on cheap pasture, 
kes the place of all of the dry forage and most of the grain. 
;ome grain and a small amount of green com or other succulent 
used to supplement the pasture late in summer. This averaged 
)Ounds of grain and 23 pounds of succulent feed to 100 pounds of 
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TABLE 43. Concentrates Fed in'Pasture and Winter Periods, 2058 Cows 


Kind of feed 


Pasture period 


Winter period 


Number 

of 

herds 

using 


Number 

of 

pounds 

used 


Value 


Number 

of 

herds 

using 


Number 

of 

pounds 

used 


Value 


Home-grown: 

Oats 

Buckwheat 

Com 

Rye 

Barley 

Wheat 


I 


Total home-growm . . 


27 

16 

6 

I 

I 


69,507 

25,220 

13,640 

2,240 

1,250 


C043 

423 

185 

50 

22 


111,857 


A 723 


Purchased: 

Gluten (feed) 

Cornmeal 

Hominy 

Corn and oats 

Corn bran 

Com middlings 

Wheat feed 

Wheat bran 

Wheat middlings 

Buckwheat middlings . 

Ground oats 

Cottonseed meal 

Oilmeal 

Distillers’ and brewers' 
dried grains : 
Continental gluten. . 

Dewey’s 

Kinds not found . . . 
Dry equivalent of| 
brewers’ grains 

"wet 

Brewers’ grains 

dried 

Malt sprouts 

Molasses and molasses| 
feeds : 

Molasses 

Cloverleaf Feed .... 
Hammond’s Dairy. . 

Ideal 

International Special| 

Purina 

Sucrene 

Xtra Vim 

Empress 

International Dairy 

Feed 

Sugar Feed 

Kinds not found . . . 
Other mixed feeds : 

Eggee 

Schumacher 

Union grains (Ubiko) 


54 

6 

I 


20 


I 

10 


107,099 

4,360 

8,300 

2,850 
1 ,880 
49 , 640 
20,580 

3,100 

7,830 


3 , 600 
1 , 700 


26,808 

4,020 


3,980 

1,930 


400 

5,515 

1 .000 
5,590 

5.000 


$1,623 

70 

124 

II 

17 

768 

293 

50 

127 


59 

28 


205 

55 


53 

26 


6 

69 

13 

88 

82 


134 

48 

5 

I 


69 

63 

7 

5 

I 

67 


25 

2 


8 

17 

2 

I 

I 

1 

2 
2 

I 

I 

I 

22 

4 

16 


964,906 
121 ,080 

12,195 

. 90 


314.296 
214.655 
7.650 
2 I , 900 
3,400 
172,311 

7,660 


21 ,560 
32,050 
9.780 


33.398 

84.635 

5,000 


9,900 
68 , 710 

8,730 

10,000 

10.000 
7,850 
5,600 
2,500 
2,000 

28.000 
2,200 

97,544 

24,740 

38,285 

43.900 


514,651 

1,954 

187 

I 


4,844 

3,066 

117 

338 

54 

2,821 

W4 


361 

528 

161 


255 

1,187 

64 


117 

897 

116 

125 

no 

130 

86 

41 

23 

349 

33 

1,268 

309 

597 

716 
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TABLE 43 {concluded) 



Pasture period 

Winter period 

Kind of feed 

Number 

of 

herds 

using 

Number 

of 

pounds 

used 

Value 

Number 

of 

herds 

using 

Number 

of 

pounds 

used 

Value 

Other mixed feeds {con- 
cluded) : 

Unicom 

4 

12,700 

1. 150 

1 ,200 

$ 216 

7 

27,220 

$ 460 

50 

27 

221 

Grandins’ i x e c 

Feed 

2 

19 

20 

3 

3.150 

Kinds not found . . . 
Miscellaneous: 

Dried beet pulp . . . . 

I 

I 

7 

1 ,600 

16,300 

100 

Alffliffl, meal . . . . 




I 

2 

GnnrIiVne'nta.l feed . . 




•• 

32 

141 

*1.350 

66,280 

324 

346 

Salt 

3 

X ,200 

3 




Total purchased. . 


281,432 

$4,025 


2,502,525 

$37,110 



Total concentrates 


281,432 

$4,025 


2,614,382 

$38,833 




* Quantities reported for six farms only. 





TABLE 44. Succulent Peed Fed in Pasture and 

Winter Periods, 2058 Cows 


Pasture period 

Winter period 

Kind of feed 

Number 

of 

herds 

using 

Number 

of 

tons 

used 

Value 

Number 

of 

herds 

using 

Number 

of 

tons 

used 

Value 

Home-grown : 

Com silage 

10 

77 

$ 386 

69 

i 

3,818.9 

20 

$19,098 

60 

Millet silage 

Com (green) 

48 

2 

404-75 

7 

1.065 

28 

% 

7.2 

35 

Sweet com 



Turnips 



19 

36 

3 

'X 

106.35 

70.03 

39-6 

7.6 

456 

505 

108 

Potatoes 




Mangels 

I 

6.8 

34 

Carrots 


82 

Apples 

I 

4.8 

20 



Beets 


2 

0. s 

=; 

Cabbage fodder 

4. 

23 

65 

'l 

34 

30.75 

43 

93 

Cabbage 


6 

Green rowen 

2 

36 

27.7 

27-5 

lo 

65 

117 

89 

100 


Millet 

8 




Oats and peas 

6 




Buckwheat 

I 

I 

4. 

8 

Oats, com, and millet . 
Oats 


1 

Q 

27 

I 

2 

10 


^ • 

Rye 



I 

1 . 5 

8 

Purchased: 

Potatoes 




I 

1-35 

' 5 







"Total succulent feed 


626.55 

11.979 


4,150.78 

$20,533 
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TABLE 45. Dry Forage Fed in Pasture and Winter Periods, 2058 Cows 


Kind of feed 


Pasture period 


Number 

of 

herds 

using 


Number 

of 

tons 

used 


Value 


Winter period 


Number 

of 

herds 


Number 

of 

tons 

used 


Value 


Home-grown: 

Mixed hay 

Timothy hay 

Clover hay 

Clover hay (second 

cut) 

Alfalfa hay 

Oat hay 

Oat and pea hay 

Millet hay 

Straw fed (oat) 

Straw fed (buckwheat) 

Com stover 

Purchased : 

Hay 

Cornstalks 


2 

0.5 


5 

2.25 


$22 

6 


50 

17 


130 
35 ■ 
7 . 

5 

II 

23 

20 

17 

20 

5 

71 

II 

2 


2,569.3 

445-45 

86.9 

20.1 

42.4 

126.05 

125.2 < 
85 - 55 ' 
53-75 

3.65 

656.2 

42-75 

12 


Total. 


13-75 


$106 


4,269.30 


$26,392 

4,820 

999 

247 

608 

1,151 

1,168 

775 

264 

14 

3,688 

465 

25 


,616 


milk, or i pound of grain and 12 pounds of succulent feed for each pound 
of butterfat produced. 

For each hundred pounds of milk produced in winter, about 44 pounds 
of grain, 140 pounds of succulent feed, and 144 pounds of dry forage were 
used. This amounted to ii pounds of grain, 35 pounds of succulent feed, 
and 36 pounds of dry forage, per pound of butterfat. 

The data are given in table 46 : 


TABLE 46. Feed used per Cow per Day and per Unit of Product,. Pasture 
AND Winter Periods, 2058 Cows 



Pasture period 

Winter period 

Total 

Pounds 

Total 

Pounds 

Per 

cow 

per 

day 

Per 100 
pounds 
of 

milk 

pro- 

duced 

Per 

pound 

of 

butter- 
fat pro- 
duced 

Per 

cow 

per 

day 

Per 100 
pounds 
of 

milk 

pro- 

duced 

Per 

pound 

of 

butter- 
fat pro- 
duced 

Grain 

Silage 

Other succulent feed. 

Dry forage 

Days of pasture per 
cow 

281,432 pounds 
77.00 tons 
549-55 tons 
13-75 tons 

159 

3.1 

0.856 

0.471I 

3 - 359 ! 

0.084 

5.2 

2.8 

20.2 

0.5 

6.0 

1.3 

0.7 

S.o 

0. 1 

1.5 

2,614,382 pounds 
3,838.9 tons 
311.88 tons 
4.269.3 tons 

6.007 
18. iioi 
1 . 471 
20. 141 

43.9 
129.0 
10.5 
143 . 5 

II. 0 

32.2 

2.6 

35.8 

Acres of pasture* per 
cow 















Labor required . — The labor required to take care of cows is much less 
in summer than in. winter, but owing to the fact that work on the dairy 
competes somewhat with crop work in summer, the time spent in summer 
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is more valuable. Dairymen are willing to work for less in winter than 
in summer.’ The difference in the cost of production for the two seasons 
as shown here does not take accoimt of this. 

An average of 67.2 hours per cow was required in summer (table 47). 
This is 25 minutes per cow per day, 2.55 hours per hundred pounds of 


TABLE 47. Labor Required in Pasture and Winter Periods, 2058 Cows 



Total 

1 hours 

Hours 

per 

cow 

Minutes 
per cow 
per day | 

Hours 
per 100 
pounds 
of milk 
produced 

Hours 
per 
pound 
of '*■ 

butterfat 
produced 

Pasture period 






Milking: 






Man 

70,159 

34-1 

13 

1.29 

0.32 

Woman 

8,640 ! 

4.2 

2 

0. 16 

0.04 

Child 

5.254 i 

2.5 

I 

0. 10 , 

0.02 

Total milking 

84.053 

40.8 

16 

1-55 

0.38 

Care of cows, product, and 

1 





utensils: 






Man 

26,420 

12.8 

5 

0.49 

0.12 

Woman 

6,185 

3.0 

I 

0. II 

0.03 

Child 

1,775 

0.9 


0.03 

O.OI 

Hauling feed 


0. 1 



Other human labor 

00 

618 

j 

0.2 1 


O.OI 








Total 

119,086 

57.8 

22 

2.19 

0.54 

Hauling milk 

19.254 

9-4 j 

3 

0.36 

0.09 

Total 

138,340 

67.2 

25 

2-55 

0.63 

Winter period 






Milking: 






Man 

86,585 

42. 1 

12 

1-45 

0.36 

Woman 

7,819 

3.8 

I 

0.13 

0.03 

Child 

6,897 

3-4 

I 

0.12 

0.03 

Total milking 

101,301 

49-3 

14 

1 .70 

0.42 

Care of cows, product, and 






utensils: 






Man 

107.157 

52.1 

15 

1.80 

0.45 

Woman 

8,285 

4.0 

I 

0. 14 

0.04 

Child 

3.095 

1-5 

I 

0.05 

O.OI 

Hauling feed 

4.014 

1.9 

I 

0.07 

0.02 

Other human labor 

2,432 

1 . 2 


0.04 

O.OI 

Total 

226,284 

IIO.O 

32 

3.80 

0.95 

Hauling milk 

21,083 

10.2 

3 

0.36 

0.09 

Total 

247,367 

120.2 

35 

4. 16 

1.04 


milk, and 0,63 hour per pound of butterfat produced. The time in .winter 
was 120.2 hours per cow, 35 minutes per cow per day, 4.16 hours per hun- 
dred pounds of milk, and 1.04 hours per pound of butterfat produced. 
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Costs and returns . — Feed represented 29 per cent of the cost in summer 
and 63 per cent of the cost in winter. The value of summer feed used 
by cows was 30 cents per hundred potmds of milk sold, or 8 cents per pound 
of butterfat sold, in summer. In v/inter the value of feed used was $1.85 
per hundred pounds of milk sold, or 47 cents per pound of butterfat sold. 
The average price received during the winter was 36 cents per hundred 
pounds of milk, or 9 cents per pound of butterfat, higher than that received 
during the pasture period. But the additional value of feed used in its 
production was more than four times the difference in price. The large 
part of the difference in cost of milk in the pasture and winter seasons 
is due to the great difference in the cost of feed. 

The charge for labor during the pasture season was 33 cents per hundred 
pounds of milk sold,*br 8 cents per pound of butterfat sold. In winter 
it was 60 cents per hundred pounds of milk sold, or 15 cents per pound of 
butterfat sold. In summer the feed cost and the labor charge are of about 
equal importance. But in winter labor made up about one-fifth of the cost, 
and feed nearly two- thirds. 

The average yearly selling price of milk did not equal its cost. But the 
cost of production was 159 per cent higher in winter than in the pasture 
period. If labor had been charged at a lower rate in winter, and if the 
summer period had paid for the feed used during winter to get cows into 
condition for summer production, and if more of the cows had freshened 
in the fall, the difference would have been less. 

The data for costs and returns for the two periods are given in tabled 
48 and 49, respectively. 

Summer and winter dairies 

The intensity of the methods of feeding and of taking care of the dairies 
in winter is adjusted to the price of milk and feed and to other factors, 
but most largely to the time of year when most of the cows freshen. The 
most favorable time for freshening, from an economic standpoint, depends 
on the size of the herd, the distance to the milk station, the soil, the acreage 
and the kind of crops grown, the abundance and cost of pasture, the cost 
of winter feed, the relative prices of milk in different months, and many 
other factors. 

In this investigation no record was made of the time when the cows 
freshened. In view of this, it became necessary to sort the records accord- 
ing to the proportion of summer and winter milk, in order to study the 
variations in the intensity of methods. Three groups were made : one to 
include those herds from which less than 33 per cent of the milk was sold 
during May, June, and July; a second to include herds from which from 
33 to 40 per cent of the milk was sold during these months;- and a third 
to include herds from which more than 40 per cent of the milk was sold 
during these months. The first group thus includes herds with the greatest 



TABLE 48. Costs for Pasture and Winter Periods, 2058 Cows 
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TABLE 49. Returns for Pasture and Winter Periods, 20^8 Cows 
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Difference (costs less returns) +$26,492.20 4-Si 2.88 -f $0.52 +$013 -$32,276.20 -$15.69 -$0.60 -$0.15 

Cost at market $46,973-35 $0.93 So 23 $130,362.87 $2. 41 So. 60 
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tendency toward winter dairying, producing about 54 per cent of the milk 
in the six months from November to April inclusive. These herds pro- 
duced milk distributed by seasons, but not by months, about as needed 
in the New York market. Some of the cows freshened in the spring, but 
many of them freshened in the fall. The last group included largely sum- 
mer dairies producing about 30 per cent of the milk in the six winter 
months from November to April inclusive. Probably most of the cows in 
these herds freshened in the spring. The middle group is made up of herds 
with a lesser tendency toward either winter or summer dairying. 



Fig. 59. DISTRIBUTION OF PRODUCTION IN SUMMER AND WINTER DAIRIES 


Farms producing more summer milk were smaller and had smaller herds. 
They were about as heavily stocked, however, as farms on which a larger 
proportion of the milk was made in winter. The distance to market was 
much the same, but more of the summer dairies were on the uplands. 

The hill sections are unfavorable to the cheapest production of silage, 
principally because of a shorter growing season and poor soil. It is 
therefore to be expected that a smaller proportion of the summer dairies 
should feed silage. This influences the intensity of winter feeding, and 
thus, to some extent, the proportion of milk made in summer. Probably 
many of the summer dairies are too small to make profitable use of a silo. 

A larger proportion of winter dairies used ptirebred bulls. This is 
another indication of a more intensive system. 
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The relation of the season of production to various factors is shown 
in table 50: 

TABLE 50. Relation of Season of Production to Various Factors 


Per cent of milk sold during 
May, June, and July 



Less than 
33 

From 

1 33 to 40 

More than 
40 

Number of farms 

56 

52 

41 

Acres per farm 

168 

156 

142 

Miles to market 

3-5 

3.2 

3-4 

Number of farms on upland 

31 

34 

34 

Number of farms in valleys 

25 

18 

7 

Per cent of farms on upland 

55 

65 

83 

Per cent of farms in valleys 

45 

35 

17 

Number of cows 

798 

757 

503 

Cows per farm 

14.2 

14. 6 

12.3 

Number of cattle units 

1,045.6 

959-1 

665.6 

Cattle units per farm 

18.7 

18.4 

16.2 

Number using purebred bulls 

18 

12 

9 

Per cent using purebred bulls 

32 

23 

22 

Number feeding silage 

34 

25 

10 

Per cent feeding silage 

61 

A® 

24 

Value of cows per head 

$66.61 

$62.72 

$64.63 


Production per cow and its distribution . — Production was better in herds 
that produced a larger proportion of milk in winter. This was due largely 
to fall freshening and to more intensive feeding rather than to more efficient 
cows, altho it is probable that better cows were kept. 

Per cent of total 

12 . 

10 - 

8 " 

6 

4 - 

2 . 

O' 

Jan. Feb. Mar, Apr. May June July Aug. Sept. Oct. Nov. Dec. 

Fig. 60. production in winter dairies in broome county as compared with 

RECEIPTS ON THE NEW YORK MARKET 

In winter dairies the lowest production comes in August and September, when summer herds also are 

falling off rapidly 





TABLE 51. Relation of Season of Prodi 
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August 
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November 

December 

January 

February 

March 

April . 

Retail 

Total 

Milk not sold j 

Total 
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In winter dairies the average production was 5822 pounds of milk con- 
taining 234.5 pounds of butterfat, and in summer dairies it was 5255 pounds 
of milk and 214.7 pounds of butterfat (table 51). 

As much milk per cow was produced in November, December, and 
January, as in May, June, and July, in winter dairies, while in summer 
dairies the amoimt was less than one-third as much in the winter months. 
The average test was higher in the summer dairies, especially in the winter 
months. 

Feed used . — The amoimts and kinds of feeds used in relation to season 
of production are showm in tables 52 to 56. 

Less grain and less succulent feed, but more dry forage, was used per 
co-w and per unit of product when a larger proportion of the milk was pro- 
duced in summer. Mure of the feed for summer dairies was furnished by 
pasture. When a summer system is followed, many of the cows give 
little or no milk in winter. They are kept very largely on dry fodder, with 
only enough grain to get them in fair condition for spring freshening. 
This is the cheapest way to produce milk. But milk produced on this 
system becomes an important factor on the market in April, and thus 
the April price is lower than the price for the other months of bam feeding. 
Such a system is common in cheese and butter sections, and to a less extent 
in condensing sections, because these products are made largely in summer 
and stored for winter use. However, only a few dairies furnishing milk 
for city markets follow the summer system, because cities use about the 
same amount of milk the year round. To produce milk on such a basis 
is more costly, and hence consumers cannot expect market milk to be as 
cheap as milk for manufacturing purposes. It has been estimated that in 
1918, 47 per cent of the liquid milk sold in New York State was manufac- 
tured. The prices which producers receive must compensate for the 
greater expense in producing certified, retail, Grade A, or Grade B milk, 
or else such producers will turn to less expensive systems. 

Summer dairies use much more feed in winter per unit of product, but 
they also use much less in summer, so that the yearly average is less than 
for winter dairies. 

Labor required . — The total amounts and value of labor used per cow and 
per unit of product in herds of varying season of production are given in 
tables 57 to 59. 

Less time was spent per cow in summer dairies than in winter dairies. 
But since the production also was less, nearly as much time was required 
per unit of product as when more of the milk was made in winter. An 
average of 22 minutes per cow per day in summer, and 36 minutes in winter, 
was used in herds following winter dairying. In the summer dairies these 
figures were 23 minutes in summer and 29 minutes in winter. 


Bulletin ii8, New York State Department of Farms and Markets, 



TABLE 52. Concentrates Useb by Cows in Three Seasonal Groups 


34: 


Bulletin 409 




An Economic Study of Dairying 


343 


. . • ' ^ GC o • O oo c; 

• ' • ^ i>* 

1 o 

i 

1 

C0> I 

CO 

UC 

i>r 

or 1 

ir; u~ o O O O O 

O u-j c: O O • O C. 

. • CC t- O 1-t ■ lO fO kO 

O O cTTti • CO • «o" 

• Cl T-« • r-i 

I 

o 

cs 

*o 

w. .. 1 T-i d _ _ CO — M 

1 


CO Cl ■ o 

... CO Cl d ... 

cc 

CO 

cr 

CO 

cc 

o 

W.i 


■ O 0-0 

o o o 

CO IC »-o • 

• ci ,-1 th 


o 

2 

N 

cc 

1 

1 ^ 

1 CO 

t>r 

CO 


lO d t-H 



1 


646 

160 

265 

38 

24 

2 

• 158 

* 131 

ec 

Cl 

CO 

CO 

d 

cc 

o 

o 

»o 

irH O OO • OOOt>- 

•• CO O CIO OOiOO 

■ • -Cl CO Oi— (COCl 

• ■ o ■ 2 TH d 

828.432 

CO 

55 

QC 


* O 00 (N O'l 

• • 1-1 IC 




CO d iC W5 . 

• • CO • i-o 


*o 

if 

IC 

£ir> 


uo • o • o o • 

. Tti • o o • 

c. . CO • 1-(CS • 

• d" * d* • es* • • 

:g 

• Cl 

Cs 

O 

CS 

o 

• CO • CJ • Cl 1-1 • 




ooeocscoi-H OS OS rt< C5 !>• 
eocl'ceooo o ci ich d i-< ci 

eo <N coeoio^ i-^ 

00 o 

rH 

T 

i:: 

1 

cs 

1 

j if> 

2,000 

2,000 

28,000 

2,200 

21,915 

24,740 

21,230 

33,900 

7.600 
750 

1.600 

10,800 

700 

25,423 

1,183,293 

1,219,005 

.i-ii-ti-ti-iiii< .rf( CO cq CO T-i i-( OO 

i-tvc 




CO • CO d CO O 

•_ ; i-( d OO CO d 

■ d 

d 

CC 

Cl 

(>:> 


400 

1,000 

1,450 

5,000 

2,100 

250 

1,200 

■ o 

• o 

• o 

00 

cs 

OO 

cs 



• d 



Xtra Vim ! 

Empress I 

International Dairy Feed. 

Sugar Feed 

Kinds not found 

Other mixed feeds: 

Eggee 

Sehumaeher 

Union grains (Ubiko) , . . 

Unicorn 

Grandins’ Mixed Feed 

Kinds not found 

Miscellaneous: 

Dried beet pulp 

Alfalfa meal 

Condimental feed 

Salt 

Total purchased 

w 
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P 
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TABLE 55. Amounts of Feed Used per Cow and per Unit of Product in Three 

Seasonal Groups 



Less than 33 per cent 
of milk sold during 
May, June, and July'^' 

From 33 to 40 per cent 
of milk sold during 
May, June, and July 

More than 40 per cent 
of milk sold during 
May, June, and July 

Pounds 

Pounds 

Pounds 

Per 

cow 

Per 100 
pounds 
of milk 
pro- 
duced 

Per 
pound 
of but- 
terfat 
produced 

Per 

cow 

Per IOO 
pounds 
of milk 
pro- 
duced 

Per 
pound 
of but- 
terfat 
produced 

Per 

cow 

Per IOO 
pounds 
of milk 
pro- 
duced 

Per 
pound 
of but- 
terfat 
produced 

Drain 

Silage 

Other succulent feed . 

Dry forage 

Days of pasture 

Acres of pasture . . . 

1 ,668 
5,592 

858 

4,26s 

158 

3.1 

28. 6 
96 I 

14.7 

73.3 

2.7 

7 2 
24. 0 

3.7 

18.3 

1 ,310 
3,555 
938 
3,872 
160 

2.9 

24. 2 
65. 7 

17.3 
71.5 

3.0 

6.0 

16.4 

4 3 
17.9 

1 , 140 

1 ,268 
732 
4.437 
161 

3.4 

21 . 7 

24.1 

13.9 

84.4 

3.1 

5.3 

5-9 

3.4 

20.6 








* The data for this group of herds were used with data for other regions in the “ Warren formula ” 
averages, as given in Circular i86, New York State Department of Farms and Markets, April, 1919, 
oages 4-5- 


TABLE 56. Amounts of Feed Used per ioo Pounds of Milk in Pasture and 
Winter Periods in Three Seasonal Groups 



Less than 33 per 
cent of milk 
sold during 
May, June, and 
July 

From 33 to 40 
per cent of 
milk sold dur- 
ing May, June, 
and July 

More than 40 
per cent of 
milk sold dur- 
ing May, June, 
and July 

Pasture period : 




Grain 

6.2 

4.9 

4-3 

Silage 

6.6 

1.8 


Other succulent feed 

22.0 

21.6 

16.4 

Dry forage 

0.6 

0.5 

0.4 

Winter period: 




Grain 

42.6 

43-9 

47-5 

Silage 

151-9 

133. 1 

. 59-9 

Other succulent feed 

10.2 

II .0 

10.3 

Dry forage 

118.5 

144.2 

209. 1 


Excluding milk hauling, the average time spent in summer was 2.56 
tours per hundred pounds of milk produced for winter dairies, and 2 
iours for summer dairies. In winter the average time was 3.49 hours 
nd 4.72 hours, respectively. Hauling the milk increased these figures 
,28 hour for winter dairies and 0.44 hour for summer dairies. 

A larger proportion of the labor is done by women and children on sum- 
ler than on winter dairies. The time spent by women and children aver- 
ged 19. 1 hours, 25.3 hours, and 27.1 hours, per cow for the respective groups, 
'his was respectively 10.4 per cent, 16.2 per cent, and 16.6 per cent, of 
ae total time spent per cow. Most of the extra work w^'as in milking, 
le time in taking care of dairy utensils, product, and cows being about 
le same for each group. Since this woman and child labor was charged 
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TABLE 57. Labor Used for Cows in Three Seasonal Groups 



Less than 33 per cent of 
milk sold during May, 
June, and July 

From 33 to 40 per cent of 
milk sold during May, 
June, and July 

More ’than 40 per cent of 
milk sold during May, 
June, and July 

Num- 
ber of 
farms 
using 

Num- 
ber of 
hours 

Value 

Num- 
ber of 
farms 
using 

Num- 
ber of 
hours 

Value 

Num- 
ber of 
farms 
using 

Num- 
ber of 
hours 

Value 

Human labor: 










Milking: 










Man 

56 

69,277 

$10,391.55 

52 

52,247 

$ 7,837.05 

41 

35,220 

$ 5,283.00 

Woman 

6 

2,987 

298.70 

IS 

6,897 

6S9. 70 

16 

6,575 

657.50 

Child 

9 

4,586 

458.60 

II 

4,595 

459.50 

6 

2,970 

297.00 

Care of cows, prod- 










uct, and utensils: 










Man 

56 

57.053 

8 , 557.95 

51 

44,722 

6,708.30 

41 

31,802 

4.770.30 

Woman 

41 

4,692 

469 . 20 

46 

5,922 

592.20 

34 

3,856 

385.60 

Child 

8 

2,949 

294.90 

7 

1,732 

173.20 

3 

189 

18.90 

Hauling feed 

44 

2,018 

302.70 

34 

1,182 

177.30 

25 

849 

127.3s 

Hauling milk: 










Man 

30 

. 11.930 

1.789.50 

28 

14.078 

2,111.70 

30 

10,689 

I ,603.35 

Woman 

I 

60 

6.00 

3 

442 

44.20 

5 

506 

50.60 

Child 

3 

996 

99.60 

3 

1 ,090 

109.00 

I 

546 

54.60 

Other human labor . ! 

15 

2,084 

312.60 

II 

583 

87 . 45 

6 

383 

57-45 

Total labor for cows: 










Man 

i . ... 

142 , 362 

21 ,354 30 


I12 ,812 

16,921 . 80 


78 ,943 

II ,841 .45 

Woman 


7 , 739 

773 . 90 


13 , 261 

I ,326. 10 


10,937 

I ,093 . 70 

Child 


8,531 

853.10 


7,417 

741.70 


3.705 

370.50 





Total human labor. . 


158,632 

$22,981.30 


133.490 

$18,989.60 


93.585 

$13,305.65 

Horse labor: _ 










Hauling milk 


18,522 

$2,778.30 


22,587 

$3,388.05 


17 , 281 

$2,592 . IS 

Other horse labor. . . 


5,260 

789.00 


3,621 

543.15 


2,398 

359.70 

Total horse labor . 


23,782 

$3,567.30 


26,208 

$3,931.20 


19,679 

$2,951.85 

Cash paid for hauling 










milk 

38 


$2,304.35 

29 


$1,767.33 

20 


$986.06 







TABLE 58. Labor per Cow and per Unit of Product in Three Seasonal Groups 



Less than 33 per cent of 
milk sold during May, 
June, and July 

From 33 to 40 per cent of 
milk sold during May, 
June, and July 

More than 40 per cent of 
milk sold during May, 
June, and July 


Hours 

per 

cow 

Hours 
per 100 
pounds 
of milk 
produced 

Hours 
per 
pound 
of but- 
terfat 
produced 

Hours 

per 

cow 

Hours 
per 100 
pounds 
of milk 
produced 

Hours 
per 
pound 
of but- 
terfat 
produced 

Hours 

per 

cow 

Hours 
per 100 
pounds 
of milk 
produced 

Hours 
per 
pound 
of but- 
terfat 
produced 

Human labor: 

Milking: 










Man 

86.8 

1.49 

0.37 

69.0 

1.28 

0.32 

70.0 

1.33 

0.33 

Woman 

3.7 

0.06 

0.02 

9.1 

0.17 

0.04 

13. 1 

0.25 

0.06 

Child 

5.8 

0. 10 

0.02 

6.1 

O.IX j 

0.03 

5.9 

0.12 

0.03 

Total 

96.3 

1.65 

0.41 

84. 2 

1.56 

0.39 

89.0 

1.70 

0.42 

Care of cows, product, 
and utensils: 





Man 

71. S 

1.23 

0.31 

59.1 

1.09 

0. 27 

63.2 

1 . 20 

0.30 

Woman 

5-9 

0. 10 

0.02 

7.8 

0.14 

0.04 

7.7 

0.15 

0.03 

Child 

3.7 

0.06 

0.02 

2 3 

0.04 

O.OI 

0.4 

O.OI 

0.00 

Hauling feed 

Other human labor . . . 

2.5 

2.6 

0.05 

0.05 

O.OI 

O.OI 

1.5 

0.8 

0 03 
0.02 

O.OI 

1.7 

0.7 

0.03 

O.OI 

O.OI 

Total 

182.5 

3.14 

0 78 

155.7 

2.88 

0.72 

162.7 

3.10 

0.76 

Hauling milk 

16.3 

0.28 

0.07 

20.6 

0.38 

0.09 

23.3 

0.44 

0 . II 

Total human labor. . 

198.8 

3.42 

0.8s 

176.3 

3.26 

0.81 

186.0 

3-54 

0. 87 

Horse labor: 










Hauling milk 

23.2 

0.40 

0. 10 

29.8 

o.SS 

0.14 

34-3 

0.6s 

0. 16 

Other horse labor 

6.6 

0 . II 

0.03 

4.8 

0.09 

0.02 

4.8 

0.09 

0.02 

Total horse labor. . . 

29.8 

o.si 

0.13 

34-6 

0.64 

0.16 

39.1 

0.74 

0. 18 



TABLE 59. Labor in Pasture and Winter Periods by Seasonal Groups 
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Total 99,939 125.2 3.49 36 76,091 100. 5 3-76 29 50.254 99- 
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at a lower rate than man labor, it tends to reduce the cost of labor for the 
summer herds. By thus worldng the whole family, it is often possible 
to save the expense of a hired man. Should these summer dairies back on 
the hills attempt winter dairying instead, in many cases the size of the 
herd would have to be reduced in order to be carried thru on the roughage 
that the farm would provide. This would mean that pasture would not 
be utilized to the fullest extent, and probably that more hired labor would 
be needed. It would mean also that it would be necessary not only for 
one, but for many, of these dairies to change in order to justify a special 
trip thru the section for the milk in parts of the winter. Under these 
circumstances it is a question whether a change to winter dairying with 
the prices prevailing when this study was made would increase the profits 
on the farms studied. 

Combined effect of size of herd and season of production on labor required , — 
Since less labor is required in large herds and when a large proportion of 
the milk is produced in summer, it is to be expected that in the larger 
summer dairies the least labor per cow and per unit of product will be 
necessary. The data on this subject are given in table 6o: 

TABLE 6o. Relation of Size of Herd and Season of Production to Labor per 
Cow AND PER Unit of Product 


Number of cows per farm 


Per cent of milk sold during 
May, June, and July 

6 to 10 

1 10+ to 14 

14 + 

to 18 

j Over x8 

Hours 

per 

cow 

Hours 
per 100 
pounds 
of milk 
produced 

Hours 

per 

cow 

Hours 
per 100 
pounds 
of milk 
produced 

Hours 

per 

cow 

Hours 
per 100 
pounds 
of milk 
produced 

Hours 

per 

cow 

Hours 
per 100 
pounds 
of milk 
produced 

Less than 33 per cent: 









Hauling milk 

15 

0.25 

16 

0.30 

22 

0.42 

14 

0.23 

Other labor 

202 

3-39 

197 

3.66 

r86 

3.54 

161 

2.57 

Total 

217 

3.64 

213 

3.96 

208 

3.96 

I7S 

2.80 

From 33 to 40 per cent: 









Hauling milk 

29 

o.SS 

14 

0.27 

31 

0.57 

16 

0.29 

Other labor 

186 

3. SI 

167 

3.16 

150 

2.78 

139 

2.50 

Total 

215 

4.06 

181 

3.43 

181 

3.3s 

iss 

2.79 

More than 40 per cent: 









Hauling milk 

20 

0.40 

36 

0.67 

24 

0.44 

7 

0.12 

Other labor 

199 

4.02 

170 

3.19 

136 

2.51 

125 

2.33 

Total 

219 

4.42 

206 

3.86 

160 

2. 95 

1 

132 

2.4s 


Other costs and returns by seasonal groups. — Details for costs other than 
feed and labor, and of the returns for summer and winter dairies, are given 
in tables 6i to 74. 

Cows had a higher value, higher prices were paid for cows purchased, 
and more was received for cows sold, when the system was more intensive. 

Cows are replaced more frequently in winter dairies than in summer 
dairies. More heifers per hundred cows freshen each year, and more 
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cows are purchased, in winter dairies. A larger share of the cows sold 
from winter dairies go to the butcher. The size of the winter herds on 
the farms studied increased; in summer dairies there were less cows at the 
end of the 3’ear than at the beginning. 


TABLE 61. Cost of Pasture 



Less than 33 per 
cent of milk 
sold during 

and July 

From 33 to 40 per 
cent of milk 
sold during 
May, June, 
and July 

More than 40 per 
cent of milk 
sold during 
Ma}^ June, 
and July 

Acres pastiued 

3.215.5 
$21.44 
$68 , 943 

158 

2,572 
$19.84 
$51,018 
* 160 

2 , 140 
I18.95 
$40^546 

161 

V aluG per acre 

Total value 

Days pastured 

Charges : 

Interest and taxes at 5.5 per cent 

Making and repairing fences 

Mov.’ing and reseeding 

Num- 
ber of 
farms 

Value 

Num- 
ber of 
farms 

Value 

Num- 
ber of 
farms 

Value 

56 

56 

3 

$3,792 

890 

46 

52 

51 

2 

I 

15 

$2 , 806 
939 

23 

90 

240 

41 

40 

I 

13 

$2,230 

566 

75 

205 

Ferri nVi-ig and mamiriTiP' 

Pasture rented 

17 

. 348 

Total charges 


$5,076 

198 

5 

$4 , 098 
37 

3 

$3,076 

70 

Received for pasture 

12 

Difference (= cost of pasture) 

Credited for horses, colts, and sheep 
pastured 

19 

$4,878 

163 

20 

$4,061 

60 

21 

$3,006 

131 

Difference (= charge to cattle) 

Cows’ share, based on proportion of 
equivalent in total animal units 
pastured for entire season repre- 
sented by cows pastured 


$4,715 

$3,665 


i $4,001 

$3,353 


$2,875 

$2,320 




A larger proportion of the calves born in summer dairies are raised, 
than in herds producing more milk in winter. In winter dairies (the first 
group), 58 per cent of the calves were vealed or deaconed, in the second 
group 56 per cent were vealed* or deaconed, and in summer herds 52 per 
cent were vealed or deaconed. In the first group, 3 5 per cent of the calves 
bom during the year were heifers to be raised at home or elsewhere; in 
the second group this figure was 38 per cent; and in the third group, largely 
composed of summer dairies, it was 41 per cent. The raising, of more 
heifer calves from the lower-producing summer dairies operates to keep 
down the average production of cows in the State. 

Practically all of the costs are higher when a larger proportion of the 
milk is produced in winter. In other words, the system is more intensive 
thruout, but especially so in regard to feeding. 
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TABLE 62. Cost of Bedding Used 


Kind of bedding 

Less than 33 per 
cent of milk 
sold during 
May, June, 
and Juty 

From 33 to 40 per 
cent of milk 
sold during 
May, June, 
and July 

More than 40 per 
cent of milk 
sold during 
May, June, 
and July 

Num- 
ber of 
farms 
iising 

Value 

of 

bedding 

Num- 
ber of 
farms 
using 

Value 

of 

bedding 

Num- 
ber of 
farms 
using 

Value 

of 

bedding 

Home-grown: 

Oat straw 

33 

7 

$363 

33 

35 

7 

4 

2 

4 

$526 

52 

24 

8 

1 

2 

$282 

16 

2 

Buckwheat straw 

Wheat straw 

Rvs straw 

I 

18 


Chaff 

9 

9 

16 

8 

18 

2 

Swamp and marsh ha-v’ 

2 

3 

13 

4 

Sawdust 

Total home-grown 


$43 1 


$612 


$328 



Purchased: 

Sawdust 

21 

3 

I 

I 

$152 

12 

2 

2 

20 

$74 

10 

2 

I 

$49 

6 

Sha-yings 

Buckwheat straw 


Oat straw 


5 

Total purchased 



$168 

— 

$74 


$60 



Total bedding 


$599 


$686 


$388 




The value of feed, except pasture used in the winter dairies, was $60.44 
per cow, and in the summer dairies it was $41.54 P^i* cow. The value of 
labor was about $3 less per cow in the latter group. The cows were valued 
at less, and less feed was kept on hand, and so the interest was less. Also, 
as is discussed later, the cost of keeping herd bulls was less. The distance 
to the milk stations is greater for the summer dairies, and this,- together 
with the fact that the herds were smaller and the production was less, 
made the charges for milk hauling higher. The total costs per cow were 
$117.32, $100.81, and $93.51, respectively, for the three groups. 

Not only was the production less in the summer dairies, but, owing to 
the fact that a large proportion of the milk was sold in the months when 
the prices were lowest, the average price for the 3^ear was 18 cents less than 
for winter dairies. Hence the differences in the receipts per cow from 
milk sold were greater than the differences in production. 

At the average price of $1.72 per hundredweight, the milk sold from 
winter dairies amounted to $92.99 per cow; at $i-6o, the average price in 
the middle group, it was $79.22 ; and at $1.54, the price for summer dairies, 
it was $74.30. 
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TABLE 65. Interest Charges 


1 

Less than 33 per, 
cent of milk| 
sold during' 
May, June, 
and July j 

From 33 to 40 
per cent of 
milk sold dur- 
ing May, June, 
and July 

Over 40 per cent 
of milk sold 
during May, 
June, and 
July 

Interest on cows 

$2,657.85 

673 so 

$2,374,00 

$1,625.55 

Interest on feed and supplies kept on 
hand for cows 

516.50 

321-50 


Manure recovered amounted to 7.2 tons per cow in summer dairies, 

and 8.2 tons per cow in winter dairies, a difference of i ton per cow. 

The total returns per cow for the three groups were $112.85, $ 9 ^* 45 ) 

and $92.65, respectively. The apparent losses per cow were $4.47, $2.36, 

and $0.86. ^ 

TABLE 66. Depreciation on Cows 



Less than 33 per cent 
of milk sold during 
May, June, and July 

From 33 to 40 per cent 
of milk sold during 
May, June, andjuly 

More than 40 per cent 
of milk sold during 
May, June, andjuly 

Num- 
ber of 
farms 

Num- 
ber of 
stock 

Value 

of 

stock 

Num- 
ber of 
farms 

Num- 
ber of 
stock 

Value 

of 

stock 

Num- 
ber of 
farms 

Num- 
ber of 
stock 

Value 

of 

stock 

Cows purchased 

17 

53 

$3 . 8S3 

18 

57 

$3,382 

12 

24 

$1,355 

Heifers that became cows 

44 

158 

9,060 

31 

88 

4.757 

28 

58 

3,400 

Total value 



$12,943 


■ 

$8,139 



$4,755 

Cows slaughtered or sold for 










slaughter 

37 

90 

$3,633 

30 

79 

$2,927 

19 

39 

$1,449 

Cows sold for breeding or produc- 










tion 

IS 

44 

2,530 

14 

33 

1 ,650 

13 

40 

2,190 




$6,163 



$4,577 



$3 . 639 








Cow hides sold 

13 

i8 

$ 120 

15 

21 

S 229 

10 

II 

$ 81 




4.514 


8 

927 










10 

135 










Cows purchased and heifers that 










became cows, plus decrease in 










inventory of cows, less value of 










cows slaughtered or sold, less 










sales of cow hides, less increase in 










inventory of cows (= deprecia- 










tion on cows) 



$2,146 



$2,406 



$i , 170 









Calves born during year, and value 





1 





at birth : 










Heifers to be raised or sold 

50 

269 

$825 

SI 

271 1 

$818 

39 

193 

$589 

Bulls to be kept 

i8 j 

19 

70 

15 

1 17 

68 

17 

18 

88 

Bulls sold or to be sold . 

20 

33 

149 

12 

28 

116 

10 

14 

46 

Calves vealed or to be vealed.. . 

51 1 

37S 

70s 

49 

363 i 

654 

37 

196 

291 

Calves deaconed 

10 

73 


14 

39 


18 

SO 


Deacon hides and carcasses . . . 

I8 

69 

68 

14 

39 

48 

18 

SO 

S3 

Total calves bom alive 

55 

772 

$i ,817 

51 

718 

$1,704 

41 

471 

$i ,067 

Calves bom dead 

12 

19 


16 

25 j 


7 

9 


Calf hides and carcasses 

4 

6 

8 

6 

12 

9 

3 

3 

3 

Cows that aborted 

1 1 

19 


7 

13 1 


7 *■! 

9 










Total credited. 



1 $1,825 



$1,713 



$1,070 








Difference (= cow decrease) 



$321 



$693 



$100 




1 






Since so many of the cdsts are less, the cost of producing milk or butter- 
fat is much less, when chiefly summer milk is made. But the price also 
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is less, and therefore the gain is not proportional to the decrease in cost 
of production. When the herd cost is considered, the loss per hundred 
pounds of milk sold was 12 cents for winter dairies, 5 cents for the mixed 
summer and winter dairies, and nothing for the summer dairies. When the 
cow cost is considered, the loss was 9 cents, 5 cents, and 2 cents, respec- 
tively. A gain on heifers in summer dairies, and a loss on heifers in winter 
dairies, caused the herd cost of milk to decrease faster than the cow cost. 
The herd cost of milk per hundred pounds was 30 cents, and the cow cost 
25 cents, higher in the winter dairies than in the summer dairies. 


TABLE 67. Relation of Season of Production to Proportion of Cows 

Replaced Each Year 


' j 

Less than 33 per 
cent of milk sold 
during May, June, 
and July 

From 33 to 40 per 
cent of milk sold 
during May, June, 
and July 

More than 40 per 
cent of milk sold 
during May, June, 
and July 

Total 

number 

Per 100 
cows 

Total 

number 

Per 100 
cows 

Total 

number 

Per 100 
cows 

Cows purchased 

53 i 

6.6 

‘ 57 

7.6 

24 

4.8 

Heifers that became cows 

158 1 

19.8 

88 

II. 6 • 

58 

II . 5 

Total 

211 

26.4 

14s 

19.2 

82 

16.3 

Increase in inventory 



8 




Decrease in inventory 





10 









Difference 

isr 

18.9 

137 

18. 1 

92 

18.3 

Cows slaughtered or sold for slaughter 

90 

II. 3 

79 

10.4 

39 

7.8 

Cows sold for production 

44 

5 .S 

33 

4.4 

40 

7.9 

Number that died 

17 

2.1 

25 

3.3 

13 

2.6 


TABLE 68. Miscellaneous Costs 


Ice 

Veterinary fees 

Medicines, disinfectants, and louse killers .... 

Fly protectors 

Whitewashing 

Milk testing, acids, etc 

Insurance on cows 

Feed grinding and freight 

Express on cattle 

Sawdust for ice 

Hauling feed.* 

Hauling bedding 

Gasoline, oil, and batteries 

Fuel for water heater 

Clipping 

Lime 

Board of cows 


Ilbss than 33 per 

From 33 to 40 per 

More than 40 per 

cent of 

milk sold 

cent of 

milk sold 

cent of 

milk sold 

during May, June, 

during May, June, 

during May, June, 

and July 

and July 

and July 

Number 

Value 

Number 

Value 

Number 

Value 

of 

of 

of 

of 

of 

of 

farms 

item 

farms 

item 

farms 

item 

38 

$620 

38 

$662 

32 

$429 

17 

138 

20 

110 

13 

79 

30 

94 

31 

89 

21 

52 

41 

84 

38 

102 

28 

73 

34 

132 

39 

107 

32 

68 

8 

124 

5 

64 

3 

60 

42 

68 

35 

SO 

27 

44 

8 

19 

II 

46 

7 

16 

I 

I 

I 

I 



7 

16 

5 

17 

7 

20 

I 

6 

I 

6 

I 

2 

I 

5 

I 

10 



I 

8 

I 

13 

I 

7 

2 

II 





5 

8 

3 

3 

4 

5 

I 

I 





I 

26 

1 











$1,361 


$1,280 


$855 





Total, 
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TABLE 69. Quantity and Value of Milk Sold 



Less than 33 per cent of 
milk sold during May, 
June, and July 

From 33 to 40 per cent or 
milk sold during May, 
June, and July 

More than 40 per cent of 
milk sold during May, 
June, and July 


Num- 

ber 

of 

farms 

Number 

of 

pounds 

Value 

Num- 

ber 

of 

farms 

Number 

of 

pounds 

Value 

Num- 

ber 

of 

farms 

Number 

of 

pounds 

Value 

May 

56 

442,176 

$5,897.44 

52 

473,701 

$5,947.04 

41 

347,634 

$4,331.72 

June 

56 

420,026 

5,188.26 

52 

484,969 

5,783.80 

41 

372,926 

4 . 455-47 

July 

56 

305,332 

4,195.75 

52 

404 , 604 

5,486.65 

41 

321 ,283 

4,356.40 

August 

55 

232,755 

3.692 86 

52 

314,796 

4,848.89 

41 

256,984 

3,926.38 

September. . . . 

56 

235.202 

4,108 61I 

52 

279,046 

4,664.40! 

41 

215 , 163 

3 . 549. 49 

October 

56 

309 , 041 

6,122. 15 

52 

262,971 

5,123.38 

41 

185,925 

3,613.30 

November. . . . 

56 

326,953 

6,772.02 

52 

223,126 

4,559. 12I 

41 

128,209 

2,624.05 

December .... 

56 

386,512 

8,040.87 

- SI 

221,417 

4 , 510.97 

40 

102,891 

2,116.73 
I ,800.98 

January ■ 

56 

409,469 

8,256.67 

SI 

236,051 

4 . 635-43 

35 

90,334 

February 

56 

371,416 

7,101.62 

52 

225,219 

4,147.84 

32 

78 , 206 

1,451.4s 

March 

S6 

410,659 

7 , 473-24 

SI 

281,119 

5,040.30 

33 

121,972 

2,159.8s 

April. 

S6 : 

411.364 

6,380.90 

52 

320,370 

4 , 749.-27 

38 

192,607 

2,811.42 

Retail 

25 

41 ,920 

973.90 

IS 

21 ,074 

475 - 46 

13 

7,804 

178.08 

Total 

1 


4,302,825 

$74,204.29 


3.748,463 

$ 59 , 972.55 


2,421,938 

$37,375.38 


TABLE 70. Proportion qf Monthly Milk Production by Seasonal Groups 



Less than 33 per 
cent of milk 
sold during 
May, June, 
and July 

From 33 to 40 
per cent of 
milk sold dur- 
ing May, 
June, and 
July 

More than 40 
per cent of 
milk sold dur- 
ing May, 
June, and 
July 


Per cent of pounds of milk sold for month 

May 

35.0 

37-5 

27-5 

June 

32.9 

37.9 

29.2 

July 

29,6 

39-3 

3 I-I 

August 

29.0 

39.1 

31-9 

September 

32.2 

38.3 

29.5 

October 

40.8 

34-7 

24-5 

November 

48.2 

32.9 

18.9 

December 

54-4 

31 -I 

14.5 

January 

55.6 

32.1 

12.3 

February 

55-1 

33-3 

II .6 

March 

50.5 

34-5 

15.0 

April i 

44.4 

34-7 

20.9 

Per cent of total milk sold for year. . . 

41. i 

35.8 

23.1 

Per cent of total number of cows .... 

38.8 

36.8 

24.4 

Per cent of total number of farms. . . . 

37-6 

34-9 

27.5 
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TABLE 71. Quantity and Value of Milk and Its Products Used on Farms, 
AND OF Milk Products Sold 



Less than 33 per cent of 

From 33 to 40 per cent 

More than 40 per cent 


milk sold during May, 

of milk sold during 

of milk sold during 


June, and July 

May, June, and July 

i 

May, June, and July 


Num» 

Num- 


Num- 

Num- 


Num- 

Num- 



ber of 

ber of 

Value 

1 ber of 

ber of 

Value 

ber of 

ber of 

Value 


farms 

pounds 


farms 

pounds 


farms 

pounds 


Milk used: 










Family 

54 

116,31s 

$2,002.97 

52 

119,661 

$i ,909-26 

41 

77.072 

$1,191.10 

Hired man 

8 

10,085 

180.53 

5 

7.165 

117.S0 

I 

388 

6.13 

Heifers 

SO 

92,009 

1,561.61 

50 

81 ,603 

I , 306 . 89 

34 

41.852 

649.27 

Veals and bulls to be 










sold 

34 

67,761 

1,152.40 

34 

74,622 

1.197.78 

26 

51,152 

776.73 

Bull calves to be kept 


j 








for herd bulls 

24 

10,497 

181.65 

21 

8,299 

132. 70j 

20 

7,479 

115. 12 

Milk products used: 










Skimmilk: 










Hogs 

2 

8,000 

13-20 

4 

16,100 

34-15 

4 

6,600 

12.62 


I 

. 2 , 200 

3 • 30 







Heifers 

IX 

’3A4SO 

49-03 

10 

36,120 

67.37* 

II 

28,498 

54-77 

Veals and bulls to be 










sold 







4 

3,072 

6.16 

Bull calves to be 










kept for herd bulls 

I 

2 ,000 

3.00 

3 

1 ,780 

3-56 

4 

2,713 

4-52 

Buttermilk: 










Family use 

6 

2,100 

4.60 

10 

3,514 

7.20 

5 

1,650 

4.13 

Hogs 

I 

Soo 

1 .00 

3 

750 

2.01 

6 

2,000 

4-49 

Pnii1+-^y- - - 




I 

100 

0.20 




Hftifers 

2 . 

1 , 000 

1 . 70 




I 

300; 

0.75 

Butter, family use . . . 

13 

1 , 864 

556.95 

12 

2,380 

675 - 60 

II 

1 ,412 

401.42 

Cream, family use .... 

2 

200 

30.00 

5 

556 

lOi . 84 

4 

244 

48.80 

Total milk and its 










products used on 










farms 



$ 5 , 74 t -'94 



$5,556 06 



$3,276.01 










Milk products sold: 










Rllttpr 

2 

218 

$64.69 




5 

797 

$248.07 

Cream 

I 

200 

30.00 
















Total milk products 










pnid . , - - 



$94 69 






$248.07 











TABLE 72. Manure Recovered and Miscellaneous Returns 



Less than 33 per cent 
of milk sold dur- 
ing May, June, 
and July 

From 33 to ^ 40 per 
cent of milk sold 
during May, June, 
and July 

More than 40 per 
cent of milk sold 
during May, June, 
and July 

Num- 
ber of 
tons 

Value 

Num- 
ber of 
tons 

Value 

Num- 
ber of 
tons 

Value 

Manure recovered 

6,527 i 

$8,158.52 

28.00 

5.764 

$7,204.52 

3,626 

$4,533.60 

24.00 

73.00 

Miscellaneous returns: 

Boardtrig^ cnw..?. 

Hauling^ milk 



84.00 
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TABLE 73. Costs and Returns for Cows by Seasonlvl Groups 



Less than 33 per 
cent of milk sold 
during May, June, 
and July 

From 33 to 40 per 
cent of milk sold 
during May, June, 
and July 

More than 40 per 
cent of milk sold 
during May, June, 
and July 


Total 

value 

V alue 
per cow 

Total 

value 

Value 
per cow 

Total 

value 

Value 
per cow 

Costs 

Grain, summer 

Grain, winter . 

Succulent feed 

Dry forage 

$ I , 442 . 00 

17.977.00 

12.261.00 
i 6 ,S 49 00 

$ I. Si 
22.53 
15.36 

20.74 

$ 1 , 545.00 

13.268.00 
7,962.00 

14. 191.00 

$ 2.04 

17-53 
10.52 
18.74 

$ 1,038.00 

7.588.00 

2.289.00 

9.982.00 

$ 2.06 
15.09 
4.55 
19.84 


$ 60.44 

$ 4-59 

0.75 

26.43 

0.99 

8. 75 

4.91 
0.52 
3.33 
0 84 

2.69 
1.38 

1 . 70 


$ 48.83 

$ 4-43 

0.91 
22.09 
0.72 
9. So 
4-15 
0.48 

3.14 

0.68 

3-18 

0.71 

1 . 6g 


$ 4 US 4 

$ 4.61 
0 77 
23.05 
0. 72 
10.51 
3.27 

0.47 

3.23 

0.64 

2.33 

0.67 

1.70 

Pasture 

Bedding 

Human labor 

Horse labor 

Hauling milk 

Use of buildings 

Use of equipment 

Interest on cows 

Interest on feed and supplies 

Depreciation on cows 

Bull service 

Miscellaneous 

Total costs 

$ 3.665.00 

599.00 
21,086.20 

789.00 
6,977.7s 
3.915.77 

414 75 
2.657.85 
673.50 

2.146.00 
1,102.30 

1 .361.00 

$ 3,353.00 
689.00 
16,724.70 

543.15 

7,420.28 

3 ,I 42 . 7 J 

364.0s 

2,374 00 
516.50 

2.406.00 
533.78 

1 .280.00 

$ 2,320.00 

385.00 
11,597.10 

359.70 

5 , 286 . 76 
1,647.21 
236.30 
1,625.55 
321.50 
1,170.00 

335.22 

855.00 

$93,617.12 

$117 32 

$76,313.17 

$100. Si 

$47,036 34 

^ $93.51 

Returns: 

Milk sold 

Milk products sold 

1 

$74,204.29 

94.69 
5 . 741-94 
1,825.00 
8,158.52 
28.00 

$ 92 99 
0. 12 
7.20 
2. 29 
10. 22 
0.03 

$ 59 , 972.55 

$ 79. 22 

$37,375.38 

248.07 

3,276.01 

1,070.00 

4,533.60 

97.00 

$74.30 

0.49 

6. SI 

2.13 
9.03 
0. 19 

Milk and milk products used 

Calves and calf hides 

Manure 

Miscellaneous returns 

Total returns 

5,556.06 

1,713.00 

7,204.52 

84.00 

7.34 

2. 26 
9-52 
0. II 

$90,052.44 

$112.85 

$74,530.13 

$ 98.45 

$46,600.06 

$92.65 

Loss 

$3,564.68 

$4 47 

$1,783.04 

$ 2.36 

$436.28 

$0.86 


TABLE 74. Relation of Season of Production to Cost of Production and Aver- 
age Price of Product 



Less than 33 per 
cent of milk sold 
during May, June, 
and July 

From 33 to 40 per 
cent of milk sold 
during May, June, 
and July 

More than 40 per 
cent of milk sold 
during May, June, 
and July 

Herd 

cost 

Cow 

cost 

Herd 

cost 

! Cow * 
cost 

Herd 

cost 

Cow 
^ cost 

Cost per hundred pounds of milk sold 

Per cent of cost (first group taken as roo) 

Cost per pound of butterfat in milk sold 

Amount received per hundred pounds of milk 
sold 

$1.84 

100 

So . 460 

$1.81 

100 

$0 452 

$ 1.65 

90 

$0,412' 

$i.6s 

91 

$0,412 

$ 1.54 

84 

$0,376 

$1.56 

86 

1 $0,380 

$1.72 

$1.60 

$i . 54 



Summer and winter seasons in winter dairies 

In dairies producing about equal amounts of milk in summer and in 
winter, the cost of milk in winter was double the cost in summer. Manure 
and calves in winter offset all costs except for feed, for hauling' milk, and 
for human labor. The data are given in table 75. 

Conclusions regarding season of production 
While the results of this study indicate that at the prices for milk, feed, 
labor, and other things used in milk production, the herds producing a 
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larger proportion of milk in summer were slightly more profitable than 
'' the winter herds, it must be remembered that changes in winter prices for 
milk or feed might change these relationships. For this reason it is not 
^to be understood that, in other regions, or even at times of different prices 
in this region, the more extensive systems of dair\dng are the more 
profitable. 

TABLE 75. Costs and Returns (except Milk) for Pasture and Winter 
Periods, 56 Farms, 798 Cows, Winter Dairies 


Less than 33 per cent of milk sold during May, 
June, and July 



Pasture period 

Winter period 

Total 

Per 100 
pounds 
of milk 

Total 

Per 100 
pounds 
of milk 

Costs 

Grain 

Silage 

Other succulent feed 

Dry forage 

$1,442.00 

294.00 

586.00 

35-00 

3 , 66s • 00 

$o.oSi 

0. 016 
0.033 
0.002 
0.205 

$17,977.00 

10.865.00 
516.00 

16.514. 00 

$0,628 

0.3S0 

0.018 

0.577 

Total feed 

Bedding 



$6,022.00 

$0,337 

$45,872.00 

599.00 
14,536.10 

789.00 
4,298. 16 

2 , 220. 72 

235.21 

1,507.33 
673 50 

625. 14 
1,217.04 

$1,603 

0.021 

0.508 

0.028 

0. 150 
0.078 
0.008 
0.053 
0.023 
0.022 
0.042 

Human labor 

Horse labor 

6,550.10 

0.367 

Hauling milk 

Use of buildings 

Use of equipment 

Interest on cows 

Interest on feed and supplies 

2 , 679-59 

I ,695.05 
179-54 

1,150.52 

0. 150 
0.095 

0, 010 
0.064 

Bull service 

Depreciation on cows 

Ice, and sawdust for ice 

477.16 

928.96 

636.00 

84.00 

277.47 

0.028 

0.052 

0.036 

0.005 

o.ois 

Fly protectors 



Other miscellaneous costs 

Total costs 

363 S 3 

0.013 

$20,680.39 

$ 1,159 

$72,936.73 

$ 2,549 

Returns, except milk: 

Calves and calf hides 

$79*0.00 

$0,044 

$1,035.00 

8,158.52 

28.00 


Manure 


Boarding cows 




Total returns, except milk 




$790.00 

$0,044 

$ 9 , 221.52 

$0,322 

Difference (= cost of milk produced) 

$19,890.39 

$i.iiS 

$63,715.21 

$2 . 227 


* The costs £91 hauling milk were divided according to the amount of milk produced in the pasture and 
in the winter period; all other costs were divided according to the length of the period — 158 days pasture, 
207 days winter. 


Another factor to be considered is that the aim of a well-organized farm 
business should be to furnish productive work thruout the year. From the 
farm-management point of view, the dairy enterprise must be considered 
in its relation to the farm business as a whole. Presumably, on many 
farms where dairying is the leading part of the business, the more extensive 
system does not furnish full employment, especially during the winter 
season. Such a system might pay good wages for the hours employed, 
while an intensive system, altho paying less by the hour, might provide 
a fuller year’s work, and hence a larger total income. 



360 


Bulletin 409 


Feeds and feeding 

Details concerning the kinds, the total amoimts, and the costs of vari- - 
ous feeds used by cows, per cow and per unit of product, have already 
been given. 

Nutriment and energy 

Many careful investigations concerning the nutrient requirements of 
dairy cows for milk production have been carried on with single animals 
or with experiment-station herds. These studies have helped to establish 
useful standards and guides for the feeding of dairy cattle, and for this ^ 
reason have been of economic value to farmers. The records obtained in 
the present investigation offered an opportunity to study the dry matter, 
digestible nutrients, digestible crude protein, digestible carbohydrates, 
feed imits, and net energy used imder farm conditions, in relation to the 
requirements for maintenance and milk production set by the various 
feeding standards, and also to note the effect of various factors such as 
season of milk production and composition of the ration on the nutriment 
or the energy used per unit of product. 

Certain terms are defined in more than one way in literature on feeding, 
and therefore the following definitions are given in order to insure better 
understanding of the discussion . 

The sum of the digestible crude protein, the digestible carbohydrates, 
and 2.25 times the digestible fat, is called the total digestible nutrients. 
The term total nutriment is often used to mean total digestible nutrients. 

A feed unit is that amount of any feed which, when consumed by an 
animal, will produce the same amoimt of milk, flesh, or energy that is 
produced by a pound of com. 

The energy of feed is expended by the dairy cow in muscular activity, 
maintenance, growth, and milk production. The production value of a 
feeding stuff, therefore, depends very largely on the amount of energy 
it will yield. A convenient unit for measuring this energy is the therm, 
which is 1000 Calories, or the amount of heat required to raise 1000 kilo- 
grams of water one degree centigrade. 

Not all of the energy in a feed is available for use by the animal. Some 
of it is lost in the undigested parts of the feed. Some of it is lost in the 
combustible gases arising from fermentations in the intestines and the 
patmch. Some of it passes out in the urea. The fuel value of any feed 
which remains after deducting these three losses represents the available 
energy, or metabolizable energy, of the feed. It is that part of-the energy 
in the feedstuff which the animal can use for body or production purposes. 

But much of the available, or metabolizable, energy is spent in the work 
of mastication, digestion, and assimilation. That part which remains 
after deducting the amount used in these ways is termed the net energy 
of the feed. This is the part of the energy available for body maintenance 
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and for production.' All energy computations in this bulletin are on the 
net energy basis. 

Method of computing nutriment and energy. — The feeds used were divided 

* into four classes; (i) grain, which included all concentrated feeding stuffs 
whether home-grown or purchased; (2) silage; (3) other succulent feed, 
which included feeds with a very high percentage of water; and (4) dry 
forage, which included hay, corn stover, and other cured roughage. 

The nutrients in most of the feeds used were computed from tables in 
Feeds and Feeding (fifteenth edition), by Henry and Morrison. The 

• digestible composition of feeds not given in these tables was calculated 
by applying digestion coefficients there given to analysis figures reported 
in Bulletin 3, Control Series, of the Massachusetts Agricultural Experi- 
ment Station. When the digestion coefficient for a particular feed was not 
given, the coefficient for a feed similar in character was used. 

The feed-unit values assigned the different feeds were taken from 
Research Bulletin 26 of the Wisconsin Agricultural Experiment Station, 
and from Feeds and Feeding as already cited. 

The therms in the feeds were calculated from net energy values in 
Bulletin 142 of the Pennsylvania Agricultural Experiment Station, or 
from net energy values computed by use of the formula given on pages 8 
and 9 of that bulletin. 

Feed, nutriment, and energy used per cow per day, supplementary to 
pasture. — In table 76 are given the average daily amounts of feed used 
supplementary to pasture, and the nutriment and net energy contained 
in the 'feed. The usual practice on these farms was to feed some grain 
and green com or other succulent feed late in summer, when pastures 
dried up. In only ten cases, however, -was silage used for this purpose. 
As a rule, summer production is made chiefly on grass. The therms in 
the feed used supplementary to pasture were equivalent to about 13 days 
of winter feeding. On this basis, pasture furnished 146 days, or nearly 
five months, of full feed for cows. This is less than on the dry-matter 
basis. The average nutritive ratio of feeds used with pasture was i: 5.1. 

Feed, nutriment, and energy used per cow per day during the winter 
period. — On the average, 6.007 pounds of grain, 18. no pounds of silage, 
T.471 pounds of other succulent feed, and 20.141 pounds of dry forage, 
were used per cow per day in winter. This ration contained 26.912 poimds 
of dry matter, 16.446 pounds of digestible nutrients, 2.034 pounds of crude 
protein, and 13.166 pounds of digestible carbohydrates, with an energy 
value of 14.551 therms and representing 16.810 feed units. The average 
nutritive ratio was 1:7.1. Grain furnished 29.7 per cent, succulent feed 
15.9 per cent, and dry forage 54.4 per cent, of the net energy value of the 
ration. (Table 77). 

The summer dairies fed less in winter than did the winter dairies. 
The difference was about foiu pounds of digestible nutrients, or 3.8 therms, 



TABLE 7‘6. Average Amounts of Feed Used per Cow per Day, Supplementary to Pasture, 159 Days, 2058 Cows 
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16.446 (pounds digestible nutrients) - 2.034 (pounds crude protein) = 14.412. 
14.4124-2.034=7.1. 

Nutritive ratio, i: 7 . 1. 



TABLE 78, Relation of Season of Milk Production to Average Amounts of Peed Used per Cow per 2 ,Day in the Winter 

Period 
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* Omitting condimental feed and salt. 
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per cow per day. Also, less silage and a poorer quality of roughage were 
used in summer dairies, and the ration was wdder, being i: 7.7 in summer 
dairies and i : 6.7 in winter dairies. In the summer dairies, grain furnished 
27 per cent of the energy. On farms where more winter milk was made, 
grain furnished more of the energy, and roughage, especially dry forage, 
furnished less. This, together with less silage and poorer hay, accotmts 
for the difEerence in nutritive ratio. (Table 78.) 

Rations compared with feeding standards , — The average weight of the 
cows was not ascertained, but in order to make comparisons with feeding 
standards it was assumed to be 1000 pounds. The average daily pro- 
duction in the winter period of 206 days from October 9 to May 14 for the 
2058 cows was 14.037 pounds of 4-per-cent milk. In the pasture period 
it was 16.609 pounds of 4-per-cent milk. 

It would not be expected that the feed used by the cows on these farms 
would check exactly with requirements according to feeding standards 
for looo-pound cows with this production, for the following reasons: 

1. Probably feeding standards have been determined with higher pro- 
ducers and possibly more efficient users of feed than the cows in question. 

2 . Probably feeding standards have been based on fresh cows or cows near ^ 
the beginning of their lactation. On the other hand, many of the cows in 
question were finishing their lactation during winter. More nutriment is re- 
quired for production at the end of a lactation period than at the beginning. 

3. Probably the roughage used on these farms was of poorer quality 
than that on which standards are based. Also some of this was waste 
from the mangers used as bedding, and for this there has been no deduc- 
tion from the dry forage. 

4. It is likely that feeding standards have been arrived at with rations 
carrying a larger proportion of concentrates, and especially succulent 
feed, than the rations here used. 

5. It is possible that the nutrient and energy values applied to the feeds 
used, particularly to the roughages, may have exceeded their actual values. 

6. Probably animals used in feeding-standard experiments were more 
nearly of the age of maximum production efficiency and in better average 
condition than the herds studied. Of the 2058 cows included, some were 
heifers with the first calf, some were old cows, some were animals out of 
condition because of calving difficulties, and some were cows that had 
failed to breed. In choosing cows for feeding trials, probably such cows are 
eliminated, but dair3unen are always confronted with the problem of 
carrying a considerable proportion of such animals. 

7. One would presume that the feeding, watering, care, and stabling 
conditions of animals on experimental trials would favor more efficient use 
of feeds than is practicable on the ordinary farm. 

8. There is a possibility that the assumed weight of the cows may have 
been less than their actual weight. 



TABLE 79. Rations Compared with the Daily Requirements for Maintenance and Milk Production According to Various 

Feeding Standards, 2058 Cows. 
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Net energy (in 
therms) 

Eckles 

6.000 

4.983 

10.983 

1.178 

9 805 

4 211 
10.211 
14.551 

4.340 

+29.8 

1 

! 

Armsby : 

6 000 

4 484 
10 484 
1.178 

9.3061 

3.790 

9.790 
14.551 

4 761 
+32.7 

Digestible cwide protein (in pounds) 

Savage 

0 . 700 ; 

1 .080 
1 780 
0 201 

1 679| 

0 912 

1 612 
2.034 

0 422 
+20 2 

Woll- 

Humphrey 

0.700 

1.490 

2 190 
0.201 

1.989 

1.490 

2.190 

2.034 

—0.156 

—7.1 

1 

Haecker 

0.700 

0 897 

1 597 

0 201 

1.396 

0.758 

1.458 

2.034 

0 576 
+39 5 

’ Modified 
Wolff- 
Lchmann 

0.700 

0.988 

1.688 

0 201 

1.487 

0 835 
1.535 
2.034 

0.499 

+32.5 

0 

e 

tS 

0 650 

0.789 

1.439 

0.201 

1 238 

0.667 
1 317 
2.034 

0.717 
+54 4 

Digestible nutrients (in pounds) 

1 

u 

bJQ 

ct 

> 

s 

7 925 

5 813 
13 738 
1 232 

12 506 

4 913 
12.838 
16.446 

3.608 

+28.1 

Woll- 

Humphrey 

7.900 

12 300 
20 200 

1 232 

18.968 

12.300 

20.200 

16.446 

—3.754 

—18.6 

1 

j Haecker 

7.925 

5.697 
13 622 
1.232 

12.390 

4.815 

12.740 

16.446 

3.706 
+29 1 

Modified 

Wolff- 

Lchmann 

7.925 

5.747 

13.672 

1 232 

12.440 

4.857 

12.782 

16.446 

3 664 
+28.7 

Dry 
matter 
(in pounds), 
WolL 
Humphrey 

12.5 

18.7 

31.2 

1 7 

29.5 

18.7 

31.2 

26-9 

-4.3 
—13 8 

Feed 

units, 

Hansson 

6 6 

5.5 
12.1 

1.4 

10 7 

4.6 ! 
11.2 

■ 16.8 

5 6 
+50.0 


Maintenance, 1000-pound cow 

Pasture period: 

Production (16.609 pounds of 4-per- 
cent milk) 1 

Total required 

Amount in supplementary feed 

Amount furnished by pasture on 
standard basis 

Winter period: 

Production (14.037 pounds of 4-per- 
cent milk) 

Total required 

Total used 

Amount used in excess of (or below) 

standard 

Per cent of deviation from standard. . 
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The actuality of one or all of these suppositions would make what 
appears in table 79 to be an excess over standard requirements from one- 
fourth to one-third, really too high. It is probable that if proper allowance 
could be made for all of these points, the nutriment and net energy used 
would check very closely with the standards, all of which, of those proposed 
lately, agree very closely. 

Nutriment and energy used per unit of product. — For each hundred pounds 
of milk produced in winter there were contained, in the winter feed, 
191.72 pounds of dry matter, 1 17.17 pounds of digestible nutrients, 14.49 
pounds of digestible crude protein, and 93.8 pounds of digestible carbo- 
hydrates. This feed represented 119.76 feed units and contained 103.67 
therms of energy (Table 80). Since the milk tested 4 per cent, one- 
fourth of these respective quantities was used pef'pound of butterfat. 

TABLE 80. Nutriment, except Pasture, Used per Unit of Product 



Per 100 pounds of milk 
produced 

Per pound of butterfat 
produced 

Pasture 

period 

(excluding 

pasture) 

Winter 

period 

Year 

Pasture I 
period 
(excluding 
pasture) 

Winter 

period 

It' ear 

Less than 33 per cent of milk sold during May, June, 
and July, 56 farms, 798 cows 

Dry matter (pounds) 

Digestible nutrients (pounds) 

Digestible crude protein (pounds) 

Digestible carbohydrates founds) 

Feed units 

Therms 

12.32 

8.81 

1.48 

6.40 

10.23 

8.25 

173.93 
107.78 1 

14.07 ! 

85.08 
113.80 
95.75 

1 

111.87 

69.78 

9.24 

57.02 

74.02 
62.16 

3.08 

2.20 

0.37 
1.60 
2.56 
2.06 i 

43.44 

26.92 

3. SI 

21 . 25 
28.42 

23.91 

27 94 
17 43 

2.31 

13.71 

18.49 

15.53 

From 33 to 40 per cent of milk sold during May, June, 
and July, 52 farms, 757 cows 

Dry matter (pounds) 

Digestible nutrients (pounds) 

Digestible crude protein (pounds) 

Digestible carbohydrates (pounds) 

Peed units 

Therms 

10. 18 
7.40 
1.22 
5.50 
8.24 
7.19 

193 02 

117.74 
14 17 
94.8s 
120.16 
104.48 

100.56 ' 
61.94 

7.62 

49.66 

63.56 

55.28 

2.54 

i.8s 

0.31 

1.38 

2.06 

1.80 

48.25 

29.43 

3.54 

23.71 

30.04 

26.11 

25.14 

15.48 

1 .91 
12.41 
15.89 
13.82 

. More than 40 per cent of milk sold during May, June, 

and July, 41 farms, 503 cows 

Dry matter (pounds) 

Digestible nutrients (pounds) 

Digestible crude protein (pounds) 

Digestible carbohydrates (pounds) 

Peed units 

Therms 

7.82 

5.88 

0.88 

4.43 

6.S6 

S.6s 

1 

237.07 

141.30 

1 16.21 

115.25 

1 135.02 

123.41 

100.12 

60.40 

7.0s 

49.05 

58.28 

53.07 

1.92 

1.4s 

0.22 

1.09 

1. 61 
1.39 

58.46 

34.84 

4.00 

1 28.42 
33.29 
30.43 

24.64 

14.86 

1.74 

12.07 

14.34 

13.06 


All herds 


Dry matter (pounds) 

10.20 

7.42 


105.07 

2.54 

I.8S 

0.30 

1.36 

47.79 

26. 16 
16. 13 

Digestible nutrients (pounds) 


Digestible crude protein (pounds) 


04.70 

8.15 

C T ' 

29,20 

3.61 

Digestible carbohydrates (pounds) 

5.48 

8.40 

7 HO 

93.80 1 

T Tr\ 

2.03 

12.86 

Feed units 

0 A • '->4 

23.37 

29.8s 

25.84 

Therms 

i ly . /u 

00 . 01 

57.57 

2 . 09 
1.76 

16.59 



X U J • u / 

14-33 



An Economic Study of Dairying 


367 


In winter dairies, more of the cows freshen in the fall and are at the 
beginning of their lactation during winter. Thus they make more effi- 
cient use of barn feed than do cows in summer dairies, requiring very much 
less nutriment or energy per unit of product in winter. But the summer 
dairies get such a large proportion of their production on grass, that when 
the total year’s product is divided into the bam feed, the nutriment and 
energy factors are less than for winter dairies. From this it is apparent 
that in studying the relation of any variation in feeding practice to 
production, nutriment or energy used per unit of product, cost of 
production, or profits, this factor of season of production must first be 
considered. 

Production in the 159 pasture days was 2641 pounds per cow. Assum- 
ing that the energy relquirements for maintenance and production during 
the pasture period are the same as in winter, the pasture production would 
require 2738 therms per cow. Of this, 187 therms were furnished by 
supplementary feed, leaving 2550 therms furnished by pasture. This 
is 16.040 therms per cow per day, or about one therm per pound of milk 
produced. This averages 5.174 therms per cow per day for each acre 
pastured. The data are given in table 81: 


TABLE 81. Nutriment and Energy Furnished by Pasture on Basis of Nutri- 
ment AND Energy in Winter Peed per Unit of Product 



Digestible 

nutrients 

(pounds) 

Digestible 

crude 

protein 

(pounds) 

Digestible 

carbo- 

hydrates 

(pounds) 

Feed 

units 

Therms 

Per looo-pound cow per day 

18.228 

2 206 

14.668 

4-732 

18.496 1 
S.966 

16.040 

5.174 

Per cow per acre per day 

5.88 

0.712 



In addition to the requirements for maintenance according to Savage’s 
standard, there were used 60.71 pounds of total digestible nutrients, con- 
taining 9.5 pounds of digestible crude protein, for each hundred pounds of 
milk produced in the winter period (table 82). The energy furnished 
amounted to 60.92 therms per hundred pounds of milk produced in winter, 


TABLE 82. Nutriment Used by 2058 Cows, less Requirements for Mainte- 
nance, Winter Period * 



Per hundred 
pounds of milk 
produced 

Per pound of 
butterfat 
produced 

Digestible nutrients (pounds) 

60.71 

9-50 

60.92 

15-13 

2.37 

15.18 

Digestible crude protein (pounds) 

Net energy (therms) 



_ ^ The maintenance deducted in calculating the digestible nutrients and crude protein is the standard 
given by Savage, and the maintenance deducted in calculating net energy is the standard given by Armsby. 
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in addition to maintenance requirements. Under these circumstances a 
pound of digestible nutrients, on the average, had a value for milk- 
production purposes equal to a therm of energy. There is, of course, vari- 
ation with different feeds in their relative nutriment and net energy 
values. 

Proportion of mitriment and energy nsed in winter period returned in milk. 
— Considering that 100 pounds of 4-per-cent milk contains 17.9 pounds of 
digestible nutrients, 3.3 pounds of digestible protein, and 29.01 therms, 
then 15.3 per cent of the digestible nutrients, 22.8 per cent of the digestible 
crude protein, and 28 per cent of the net energy in the winter feed, were 
contained in the milk produced in winter. 

Use of concentrates 

Dairymen on these farms are using chiefly high-grade concentrated feeds. 
The percentage that each feed represents of the total pounds of coneen- 
trates used by cows, excluding salt and condimental feeds, is given in 
table I (page 280). Gluten made up 38 per cent, and wheat by-products 
21 per cent, making 59 per cent of the total. Molasses feeds comprised 
only 9 per cent, and other mixed feeds, except distillers’ grains, only 6 
per cent, of the total. 

* Of the total concentrates used by cows, 44 per cent were by-products 
derived largely from com, 21 per cent were by-products from wheat, and 
26 per cent were by-products from other sources, some containing both 
com and wheat by-products, making a total of 91 per cent of by-products. 
Of the total, 82 per cent were unmixed feeds. Altho in general the price 
per ton is lower, the cost of energy or nutriment in molasses feeds is higher 
than in such feeds as gluten, distillers’ grains, and cottonseed meal. There 
is considerable variation in the cost of nutriment in standard feeds. This 
matter deserves careful consideration in planning ration’s. From the 
standpoint of the cost of energy, commeal, cottonseed meal, gluten, and 
distillers’ grains, and several other high-protein feeds, are the more eco- 
nomical. On the basis of the energy contained, wheat feed and wheat 
bran are frequently expensive feeds, but from the standpoint of the physio- 
logical effect on the animal it is often advisable to purchase them even at 
greater cost. 

It was urged as a war measure that New York farmers should raise more 
grain for cow feed. .But cereals have a small protein content, and the 
dairy farmer wants a high-protein by-product feed to use with com silage 
and mixed hay, rather than a low-protein home-grown grain. . It might 
be desirable to raise the grain; but if one raises grain fit for human food, 
he will often benefit not only himself but also the public by selling it and 
buying high-protein by-products for his dairy. 

Proportion of energy of winter ration in grain —Aitex being grouped accord- 
ing to season of milk production, the records were subsorted into groups 
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according to the percentage of the therms in the winter ration that came 
from grain. As shown b}" the figures in table 83, the larger the proportion 
of energy in the winter ration from grain, the higher is the production, 
especially in the summer dairies. This is in spite of the fact that a large 
proportion of the grain in the ration was accompanied by lighter total 
feeding, particularly in the winter dairies. Farmers with good cows may 
feed more grain relatively than those with poor cows, but it is never possible 
to tell how much of the high yield is due to the cow and how much to the 
extra grain. The common practice is to allow cows as much roughage as 
they will eat clean, and grain according to its price and to the price of milk. 
When milk is relatively high, more grain is usually fed and the proportion 
of grain to roughage then changes. The cost of milk production is much 
less and the profit per Tow higher when a large proportion of the energy 
in the winter ration comes from grain. Also, more milk is produced to 
each dollar of feed cost. Since, however, the nutritive ratio of grain is 
narrow, a relatively large proportion of grain in a ration means relatively 
more protein. It is possible that much of the effect of the rations with more 
grain may have been due to the more liberal supply of protein. 

It is of importance to w’atch the condition of a cow as she advances in 
lactation, in order to tell whether or not a sufficient quantity of the right 
kind of grain is being given. Sometimes it happens that good producers 
are allowed to lose too much body weight or to shrink in milk flow, because 
it is not realized how much nutriment their production requires. A 
relatively heavy allowance of grain and less roughage reduces the bulk of 
the ration. Inasmuch as a cow’s capacity for handling feed is limited 
among other things by the bulk of the ration, it becomes necessary to 
furnish large quantities of concentrates to increase the proportion of energy 
to bulk, the amount depending on the character of the roughage. The 
more grain used, the more essential it is that it should include a variety 
of feeds. 

The extent to which additional amounts of grain fed in winter increase 
the milk flow depends much on the time of calving. A spring-fresh cow 
will not respond in yield to winter grain as will a fall-fresh cow, and cannot 
profitably use so much grain a^ one that is at the beginning of the fe- 
tation period during winter. Largely for this reason, less grain is used 
during the winter in summer dairies. When all the cows freshen in the 
spring very little grain is used. 

Heavier grain feeding not only increases the cost of feed, but also increases 
the other costs. More milk means more labor, and higher interest and 
depreciation costs on the cow. 

Selecting the lightest grain feeders tends to select the most extensive 
dairies. These herds produce more milk per pound of grain, because more 
of it is produced on cheap feed. As more winter feed is used, less milk 
per pound of feed or per dollar of cost is obtained. 
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Proportion of energy of grain in winter ration from feeds containing more 
ihan^2o per cent of protein. — ^The principal forage crops gro.wn on these 
farms are low in protein. This tends to make a wide ration. To supply 
this deficienc}^ of protein in the roughage it is very important that the 
concentrates used should be high-protein feeds. This fact is not yet 
fully appreciated by all dairymen. If corn silage with well-matured ears 
is used, the proportion of high-protein grains may be increased with 
good results. High-protein feeds make better manure. It is an unusual 
practice to feed nothing but concentrates containing more than 25 per 
, cent of protein, but when the silage contains plenty of grain this is some- 
times foimd desirable. Production is better, cost of production is less, 
and the profit per cow is higher, the larger the proportion of the therms 
of the winter grain, caiyied in feeds containing more than 25 per’ cent of 
protein, regardless of the season of milk production. 

With the summer dairies an increase from 5 to 86 per cent of the energy 
in the winter grain coming from high-protein feeds was accompanied by 
a decrease in the cost of milk from $1.75 to $1.35 a himdred pounds, 
and a change in profit from a loss of $ii a cow to a gain of $10 a cow. 
With winter dairies an increase from 32 to 82 per cent of the energy coming 
from high-protein feeds was accompanied by a decrease in the cost of 
milk from $1.96 to $1.58 a hundred pounds, and a change in profit from a 
loss of $14 a cow to a gain of $10 a cow. It is likely that the farms using 
the high-protein concentrates also had roughage containing more protein, 
and perhaps better cows. Possibly these results cannot be attributed 
altogether to the difference in protein content of the grain part of the ration, 
altho it is safe to believe that most of the difference is due to a liberal 
supply of protein. 

More than one-fourth of the solids of milk are protein. Protein furnishes 
much of the energy of the animal’s needs, and also factors largely in the 
growth of the fetus. Therefore it is important to furnish sufficient protein. 
In some herds not- enough protein is supplied for the most economical 
production. The cost per unit of energy or nutriment should be the guide 
in making the choice of feeds, not the cost per ton. In some instances 
low-protein feeds are chosen because they are erroneously supposed to 
be cheaper. Another factor that discourages the use of high-protein 
by-products is the fear of udder trouble or other injury to the cow. Some 
farmers will use no gluten, and others will use no cottonseed meal, because 
they fear the use of these feeds will cause garget or other udder troubles or 
will wear tjie cow out too quickly. As a matter of fact, more care must 
^ be exercised in the use of these two feeds than with any others commonly 
fed to dairy cows. Especially is this true if there is little or no succulent 
feed used. The supply of distillers’ and brewers’ grains is being cut off. 
But there is some cottonseed meal now being used for fertilizer that might 
be fed to cattle. Quantities of linseed cake, which was formerly exported. 
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may be used for stock feeding. Coconut meal, peanut meal, and other 
high-protein- feeds are coming on the market in small amounts. But the 
chief sources of protein which at present are not most fully used are cotton- 
seed meal and oilmeal. Many dairymen might find it profitable to use a 
larger proportion of these feeds, especially oilmeal. 

A better way of studying the effect of protein supply would have been 
to sort the records by the percentage of protein in the grain. This would 
have involved many more calculations, but it would have given a more 
specific idea of how much protein the grain should contain. 

Profit or 



Fig. 61. INCREASED PROFIT RESULTING FROM LIBERAL USE OF HIGH-PROTEIN 

CONCENTRATES 


The high prices of concentrates have led to recommendations that dairy 
farmers grow more grain for cows on their own farms, and depend less 
than in the past on purchased by-products. On most dairy farms this 
would mean keeping less cows, or replacing some cash crops — often a crop 
that could be used directly for human food — with com for grain, oats, 
barley, or buckwheat, to be used as cattle feed, and thus decreasing the 
size of the business. Also, it would mean providing largely carbohydrate 
material rather than protein, all of which is undesirable. 

Another way of getting more protein into the ration is by the use of 
leguminous roughages. Unfortunately, in most regions where dairying 



TABLE 84. Proportion of Energy of Grain in Winter Ration from Feeds Containing more than 25 Per Cent of Protein, 

AS Related to Production, Cost of Production, and Profits 
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is the leading enterprise, the soil, the length of the rotation, and other 
factors are not conducive to the profitable production of alfalfa. Very 
little alfalfa is grown in most dairy sections of New York, and relatively 
few dairy cows are kept where most of the alfalfa is grown. Clover hay 
must furnish the bulk of the leguminous dry roughage in most regions of 
the State where dairy cattle are kept, but on many of the farms in Broome 
County the supply of clover is limited. Until more leguminous roughage 
is grown, the grain mixture will need to contain a great deal of protein. 

The relation of the proportion of energy of grain in winter rations con- 
taining more than 25 per cent of protein, to production, cost of production, 
and profits, is shown in table 84. The relation of the amount of concen- 
trates used, to diminishing returns, is shown in table 85. 

Use of s^l€C^ilent feed 

Of the 69 herds fed silage, 46 produced less than 36 per cent of the milk 
sold during May, June, and July, and 23 produced 36 per cent or more 
of the milk sold during those months. Of the 80 herds not using silage, 
35 came in the first group and 45 in the second. For convenience of 
discussion, the dairies whose herds produced less than 36 per cent of 
their product in these three months are here called winter dairies, and 
those producing 36 per cent or more of their product in those months are 
called summer dairies. This includes all dairies in two groups as to season, 
instead of three as before, necessitated by the small number of records. 
It offers a satisfactory index of the tendency toward more intensive dairy 
methods on the one hand, and more extensive methods on the other. 

The herds in winter dairies using silage averaged four cows larger, and 
those in summer dairies using silage averaged about two cows larger, 
than in those not using silage. 

Relation of the feeding of silage to othfr feed used. — In winter dairies the 
amoimt of grain fed per cow was approximately the same when silage was 
used as when none was used. The average amount of silage used was 
7961 pounds per cow. The average quantity of dry forage was 2566 
pounds less in herds using silage than in the others. Apparently about 
three pounds of silage was fed for each pound of dry forage replaced. 
Three pounds of silage cannot be grown in New York as cheaply as can 
one potmd of hay, nor can it be grown for the usual price of one pound of 
hay. Silage is fed heavily in winter dairies because three pounds of it are 
worth more than one pound of hay. The cost of producing a tmit of energy 
is probably less with silage than with most other kinds of succulent feed. 

In summer dairies also, the amount of grain fed was about the same, 
regardless of whether or not silage was used. Farms using silage fed 5845 
pounds of silage per cow. Farms not using silage fed 1620 pounds more 
of dry forage. In summer dairies it would appear that about three and 
one-half pounds of silage was substituted for each pound of dry forage. 



i76 


Bulletin 409 


When silage was fed, more milk was produced per cow. This averaged 
661 pounds more per cow in winter dairies, but onl}^ 96 pounds more per 
cow in summer dairies. Feeding silage to dry cows does not materially 
increase production. 

The figures showing these relationships are given in tables 86 to 88 : 


TABLE 86. Relation of Feeding of Silage to Feed Used 



Less than 36 per 
cent of milk sold 
during May, 
June, and July 

36 per cent or more 
of milk sold dur- 
ing May, June, 
and July 

Average 

Silage 

No 

silage 

Silage 

No 

. ^silage 

Silage 

No 

silage 

Number of farms 

46 1 

35 

23 

45 

69 

80 

Number of cows 

722.5 

414-5 

349-0 

572.0 

I .071.5 

986.5 

Cows per farm 

15-7 

II. 8 

15-2 

12.7 

15.5 

12.3 

Pounds of milk produced per 







cow 

5.930 

5.269 

5.399 

5.303 

5.756 

5.289 

Pounds of grain fed per cow . 

1.569 

1.554 

1 ,217 

1 ,212 

1 .454 

1.356 

Pounds of silage per cow , . . . 

7.961 


5.845 


7 .272 


Pounds of other succulent 





feed per cow 

826 

863 

854 

891 

835 

880 

Pounds of dry forage per cow. 

3.350 

5.916 

3.005 

4.625 

3.237 

5.167 

Value of feed except pasture, 







per cow 

$61 

l 5 i 

$49 

$41 

$57 

$45 


TABLE 87. Relation of Feeding of Silage to Average Amounts of Feed Used 
per Cow per Day in the Winter Period 

(36 per cent or more of milk sold during May, June, and July) 


Silage, 23 farms, 349 cows, 210 days 



Pounds 
of feed 

Pounds of 
digestible 
nutrients 

Pounds of 
digestible 
crude 
protein 

Therms 

Nutritive 

ratio 

Grain 

4.887 

27.622 

1.336 

14.308 

3.614 

3-674 

0. 106 
6.696 

0.860 

0.276 

0.014 

0.586 

3-522 

3-301 

0.092 

5-764 

1:3.2 

1:12.3 

1:6.6 

1:10.4 

Silage 

Other succulent feed 

Dry forage. 

Total 


14.090 

1.736 

12.679 

1:7.1 




No silage, 45 farms, 572 cows, 203 days 


Grain 

5.223 

3-895 

0.863 

3-779 

1:3-5 

Silage 

Other succulent feed 

0.877 
22 . 729 

0-155 

10.620 

0.015 

0.831 

0.155 

8.880 1 

I-- 9-3 

1:11.8 

Dry forage 

Total 


14.670 

1.709 

12.814 

1:7.6 
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TABLE 88 . Relation of Feeding of Silage to Average Amounts of Feed Used 
PER Cow per Day in the Winter Period 

(Less than 36 per cent of milk sold during May, June, and July) 


Silage, 46 farms, 722.5 cows, 206 days 



Pounds 
of feed 

Pounds of 
; digestible 
nutrients 

Pounds of ' 
digestible 
crude 
protein 

Therms 

Nutritive 

ratio 

^ Grain 1 

6.736 

4.976 

1 .217 

4 . 828 

1:3.1 

Silage 

37.984 

5 . 066 

0.381 

4-539 

1:12.3 

Other succulent feed ' 

1.967 

0.197 

0.023 

0.179 

1:7.6 

Dry forage 

16.143 

! 7.617 

0.686 

6.415 

1:10. I 

Total t . 

' 17.856 

2.307 

15.961 

1:6.7 


No silage, 35 farms, 414.5 cows, 205 days 


Grain 

o^ 

00 

04 

5 035 

1.187 

4.888 

Sdage 

Other succulent feed 

Dry forage 

Total 

1.545 

28.810 

0. 120 
13.422 

0.017 

I . 070 1 

0. 125 
11.184 



18.577 

2.274 

16.197 


I 


The quantities of feed used per hundred pounds of milk produced with 
and without silage are given in table 89: 


TABLE 89. Relation of Feeding of Silage to Amounts of Feed Used per 
Hundred Pounds of Milk 



Less than 36 per 
cent of milk sold 
during May, 
June, and July 

36 per cent or more 
of milk sold dur- 
ing May, June, 
and July 

Average 

1 

Silage 

No 

silage 

Silage 

No 

silage 

Silage 

No 

silage 

Grain 

Silage 

26.5 

134.2 

13.9 

29.5 

22.5 
108 3 

22.9 

25-3 

126.3^ 

14.5 

25.6 

Other succulent feed 

16.4 

15.8 

16.8 

16.6 

Dry forage 

56 5 

112.3 

55.7 

87.2 

56.2 

97-7 


Relation of the feeding of silage to cost and returns , — In winter dairies the 
herd cost of milk was 13 cents a hundred pounds, and the cow cost was 
15 cents aliundred pounds, higher for herds not using silage. This dif- 
^ ference is not entirely due to the lack of silage. The herds were smaller. 
On the other hand, when no silage was used, a larger proportion of the 
milk was produced in summer, which tends to lower the cost. Had silage 
been charged at $7.26 a ton instead of at $5 a ton in winter dairies using 
silage, they would still have paid as well as winter dairies not using silage. 
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For the suiniTier dairies, however, both the herd cost and the cow cost 
of milk production in herds not using silage was 23 cents a hundred pounds 
less than in herds using silage. This is in spite of the fact that the no- 
silage herds were smaller. It would have been necessary to charge silage 
at $1.92 a ton instead of at $5 in summer dairies using silage, to have had 
them pay as well as summer dairies not using silage. 

With the more intensive systems of dairying, silage seems to be essential 
for the most economical production. On the other hand, with cows that 
freshen in the spring good results may be obtained without its use. The 
economic advantages of the silo are in proportion to the size of the herd 
as well as to the intensity of the system. That farmers appreciate this 
is shown by the fact that the large herds and winter dairies more frequently 
have silos. Figures bearing on this relation are given in tables 90 to 93. 


TABLE 90. Relation of Feeding of vSilage to Production, Season of Pro- 
duction, Cost of Production, and Profits 



Less than 36 per 
cent of milk .sold 

1 during May, 
June, and July 

36 per cent or more 
of milk sold dur- 
ing May, June, 
and July 

Average 


Silage 

No 

silage 

Silage 

No 

silage 

Silage 

No 

silage 

Average per cent produced in 
May, June, and July 

28 

31 

39 

41 

32 

30 

Average per cent produced 
in November, December, 
January, and February. . . 

33 

31 

22 

18 

37 

23 

Herd cost of milk per hun- 
dred pounds 

$ 1.78 

$1.91 

$1.69 

$1.46 

$ 1-75 

$1.65 

Cow cost of milk per hun- 
dred pounds 

$ 1.75 

$1.90 

$1.69 

$1.46 

$ 1.73 

$1.64 

Amount received per hun- 
dred pounds of milk sold. . 

$1.71 

$1.68 

$1.58 

|i .55 

$1.67 

$ 1.60 

Total costs per cow 

$ 116.00 

$ 111.00 

$ 102.00 

$90.00 

$111.00 

$ 99.00 

Total returns per cow 

$114.00 

$ 100.00 

$97 ■ 00 

$94,00 

$108.00 

$97.00 

Profit or loss per cow 

— $2 . 00 

— $11.00 

—$ 5.00 

+ $4.00 

—$3.00 

— $2 . 00 

Receipts per cow from milk 
sold 

8 

o^ 

$ 81.00 

$ 77.00 

$ 75 • 00 

$89.00 

$78.00 


With winter dairies, when more than 30 per cent of the energy came 
from succulent feed, production per cow in winter was 821 pounds more 
than when less than 10 per cent of the energy came from succulent feed. 
With summer dairies the influence of succulent feeds on production was 
not so marked. This again is due to the fact that with the summer system 
more of the cows are dry or nearly dry in winter, and hence do not respond 
in yield to the use of ’silage. When silage is not fed, turnips, mangels, 
cabbages, or other root crops, or laxative feed such as oilmeal and wheat 
bran, may be depended on to keep the cows in good condition before calv- 
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ing. With the summer system, which usually depends for its success on 
cheap winter* feeding, some such means of furnishing a little succulence 
generally proves more economical than does costly silage fed regularly. 
Probably most cows do not get sufhcient water, either because of infre- 
quent waterings or because the water is very cold and they refuse to drink. 
Altho plenty of water is at all times desirable, it does not eliminate the 
advantages of succulent feed in the ration. 

TABLE 92. Relation of Season of Milk Production and Feeding of Silage 
TO Nutriment Used per Unit of Product in Winter 


(Per 100 pounds of milk produced) 



Silage i 

No silage 


Less than 36 per 
cent of milk 
sold during 
May, June, 
and July 

36 per cent or 
more of milk 
sold during 
May, June, 
and July 

Less than 36 per 
cent of milk 
sold during 
May, . June, 
and July 

36 per cent or 
more of milk 
sold during 
May, June, 
and” July 

Digestible nutrients 
(pounds) 

103.86 

118.68 

128.70 

131-53 

Digestible crude pro- 
tein (pounds) 

13-42 

14.62 

15.75 

15.32 

Therms 

92.83 

106.79 

112.20 

114.88 

Average butterfat test 

4.0 

4.1 

4.0 

4-1 

Per cent of milk pro- 
duced in stabling 
period 

59-7 

46.2 

56.2 

42.7 


TABLE 93. Relation of Feeding of Silage to Percentage of Nutriment Used 
in Winter Ration Returned in Milk Produced in Winter 



Silage 

1 No silage 


Less than 36 per 
cent of milk 
sold during 
May, June, 
and July 

36 per cent or 
more of milk 
sold during 
May, June, 
and July 

Less than 36 per 
cent of milk 
sold during 
May, June, 
and July 

36 per cent or 
more of milk 
sold during 
May, June, 
and July 

Digestible nutrients* 
Digestible crude pro- 

17.2 

15-I 

13.9 

13.6 

tein t 

24.6 

22 . 6 

21 .0 

21.5 

Thermsf 

31-3 

27.2 

25-9 

25-3 


*17.9 pounds digestible nutrients to loo pounds of milk. {Feeds and Feeding, by Henry and Morrison, 
oage 657.) 

t 3-3 pounds digestible protein to loo pounds of milk. (Feeds and Feeding, by Henry .and Morrison, 
page 6 S 7.1 

f 29,01 therms to lOO pounds of milk. (Pennsylvania State College, Bulletin 143, page 23.) 

With the silage rations, less nutriment was required for a hundred pounds 
of milk produced than with no-silage rations. The difference was greatest 
in the winter dairies. Perhaps a larger part of the no-silage ration was 
wasted or was used for bedding than of the silage ration. Also, the silage- 
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fed herds produced a larger proportion of milk in winter, and this tended 
to lower the nutriment used per unit of winter product. 

A larger proportion of the nutriment fed in winter is returned with the 
silage rations than with no-silage rations and when more of the milk is 
produced in winter than when a relatively large proportion is produced 
in summer. 

Relation of the feeding of silage and costs other than barn feed, to costs and 
reUirns.- — Since the cost of bam feed is usually greater than all other costs 
of production combined, the question of feeding deserves the attention 
usually given it. But often the other costs are so high that even with 
economical feeding a large loss results. This may be due to extra time 
required in taking care of cows or in hauling milk, to expensive shelter, 
or to other excessive costs. It is therefore important also that the costs 
other than feed be studied on each farm. These costs depend much on 
the size of herd. But frequently the^^ are low in small herds and high 
in large herds. Consequently, the number of cows is not always an indi- 
cation of what are the costs other than feed. 

In tables 94 and 95 there are considered four large groups of farms: 
winter dairies feeding silage and those not feeding silage, and summer 

TABLE 94. Relation of Costs per Cow, Except for Barn Feed, to Size of 
Herd, Cost of Production, and Profits, in W^inter Dairies 


(Less than 36 per cent of milk sold during May, June, and July) 


Costs per cow 
except for barn 
feed 

Num- 
ber of 
farms 

Num- 
ber of 
cows 
per 
farm 

Total 
costs per 
cow 

Total 
returns 
per cow 

Profit 
or loss 
per cow 

Herd 
cost of 
milk 
per 100 
pounds 

Cow 
cost of 
milk 
per 100 
pounds 

Average 
cost 
except 
for barn 
feed 

Value 
of barn 
feed 

Herds fed silage: 










Under $50 

10 

18.7 

$ 95 

$104 

4 $ 9 

$1.49 

$1.48 

$41 

$54 

$50 -$6s . . 

27 

16.6 

120 

118 

— 2 

1,80 

1.77 

56 

64 

Over $6s 

9 

9 .S 

138 

III 

— 27 

2.27 

2.22 

75 

.63 

He^ds not fed 
silage: 




96 






Under $50 

9 

9 6 

91 

+ 5 

1-53 

1.56 

45 

46 

$ 50 -$ 6 s 

16 

13.8 

no 

100 

— 10 

I 93 

1.88 

S6 

54 

C*ver $65 

10 

10.8 

128 

103 

— 25 

2.14 

2.15 

78 

SO 


TABLE 95. Relation of Costs per Cow, Except for Barn Feed, to Size of 
Herd, Cost of Production, and Profits, in Summer Dairies 


(36 per cent or more of milk sold during May, June, and July) 


Costs per cow 
except for barn 
feed 

Num- 
ber of 
farms 

Num- 
ber of 
cows 
per 
farm 

‘ Total 
costs per 
cow 

Total 
returns 
per cow 

Profit 
or loss 
per cow 

Herd 
cost of 
milk 
per 100 
pounds 

Cow 
co^gt of 
milk 
per TOO 
pounds 

Average 
cost 
except 
for barn 
feed 

Value 
of barn 
feed 

Herds fed silage: 








$43 


Under $50 

II 

16.6 

$ 87 

$ 91 

-F$ 7 

$ 1 . 4b 

$1.46 

$44 

$ 50 -$ 6 s 

7 

15-6 

116 

103 

— 13 

1-79 

1. 81 

60 

56 

Over $65 

5 

II -5 

126 

93 

— 33 

2.23 

2.21 

75 

51 

Herd_s not fed 
silage: 





+ 12 





Under $so 

23 

14.4 

80 

92 

1.26 

1.30 

41 

39 

$ 50-$65 

17 

11.4 

102 

97 

5 

1.69 

1.67 

57 

45 

Over $65 

5 

9.4 

no 

100 

— 10 

1.77 

1.73 

69 

41 
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dairies feeding silage and those not feeding silage. The intensity of the 
system lessens- in the order given. The cost of production also decreases 
and profits increase as less intensive methods are used. That is, the 
cost of producing milk is least, and the profit per cow is greatest, in sum- 
mer dairies not feeding silage which also keep the costs other than bam 
feed below $50 a cow. 

Combined effect of large proportion of energy in both grams 
and succulent feed 

Of the 56 dairies producing less than 33 per cent of the milk in May, 
June, and July, with an average of 51.9 per cent in the six months begin- 
ning October i, there were 13 that used rations in which more than 25 
per cent (average 32.4 per cent) of the energy was furnished by the grain 
and more than 30 per cent (average 39.5 per cent) was furnished by the 
succulent feed. There were 236.5 cows in these 13 herds, an average of 
18.2 to a herd. The average production was 6253 pounds, the cost of milk 
$1.57 a hundred pounds, and the profit $10.93 ^ These 13 herds 

each had only four more cows on the average than had the entire 56 herds, 
but the production averaged 431 pounds more, the profit was $18 a cow 
higher, and the cost of production was 24 cents less per hundred pounds, 
than for the 56 herds. 

The 13 herds used 78.6 therms per hundred pounds of milk produced 
in winter, as against an average of 95.75 therms for the 56 herds. Thus 

TABLE 96. Production, Cost of Production Profits, and Energy Used, when 
MORE than 25 Per Cent of the Therms in the Winter Ration Were in Grain 
and more than 30 Per Cent Were in Succulent Feed 

(Less than 33 per cent of milk .sold during May, June, and July) 


Number of farms 13 

Number of cows 236 . 5 

Cows per farm 18.2 

Pounds of milk produced per cow 6 ,253 

Cow cost of milk per hundredweight • 57 

Profit on each cow 1 10. 93 



Therms per 100 pounds of milk produced 

Pasture 

period 

(therms) 

Winter period 

Entire 

year 

(therms) 

Therms 

Per cent 

Grain 

4.0 

25.5 

32.4 

17-3 

Succulent feed 

2.*I 

31-0 

39-5 

19.9 

Dry forage 

0.5 

22.1 

28.1 

• 13-8 

Total 

6.6 

78.6 

100.0 

51-0 

Value of feed, except pasture, peri 





hundredweight of milk produced .... 


$ 0 .Q 4 


Value of feed, except pasture, per 100 





therms 


$ 1-94 
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it may be seen that feed was much more efficiently used when the ration 
carried a large proportion of the energy in grain and also a large propor- 
tion in succulent feed. The data are given in table 96. 

Ration of the highest-producing and most profitable herd 

The feed used by the highest-producing herd, which was also the herd 
showing the highest profit on cows, is shown in table 97: 

TABLE 97. Ration of the Highest- Producing and Most Profitable Herd 


Number of cows 29 

Pounds of milk produced per cow 8 ,392 

Per cent of milk produced in seven months, October to April, inclusive. . 71.8 

Cost of milk per hundredweight |i . 44 

Profit per cow $42 


Kind of feed 


Pounds 
per cow 
per day 
in winter 


Therms 

per 

pound 


Therms 
per cow 
per day 
in winter 


Per 

cent 


Grain : 

High-protein 

Brewers' dried grains 

Dry equivalent of brewers’ grains, wet 

Cottonseed meal 

Malt sprouts 

Low-protein: 

Cornmeal 

Wheat bran 

Salt 


364 

3-03 

0.49 

0.65 

0.38 

0.73 

0.26 


0.534 

0.534 

0.900 

0.727 

0.888 

0.530 


Total 

Succulent feed: 

Corn silage 

Mangels 

Total 

Dry forage: 

Clover hay (excellent quality) 
Oat hay 

Total 


9. 18 

66.66 

11-39 

78.05 

11.87 

1.95 

13-82 


5-20 

0.120 8.00 

0.057 0.65 


8.65 


0.387 4-59 

0.322 0.63 


5.22 


Total 


19.07 


27.3 


45-3 


27.4 


The farmer owning this herd fed one pound of grain for three pounds 
of milk in winter. His silage was good and he had excellent river-bottom 
clover hay for dry roughage. But 72.6 per cent of the energy of the winter 
ration came from grain and succulent feed, and 86 per cent of the energy 
of the grain was in high-protein feeds. 

Practical feeders who make winter milk, know that there is more to 
skillful feeding than simply furnishing enough nutriment, enough pro- 
tein, or enough energy. Altho this is essential, a proper share must come 
from grain, a proper share from succulent feed, and not too large a pro- 
portion from dry roughage, if the most economical production is to be 
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expected. A common recommendation has been that about one-third 
of the nutriment of the ration should be furnished by each of the three 
classes mentioned. 

The findings of this investigation check closely with this recommenda- 
tion. On the average, 40 per cent of the energy from grain, and from 35 
to 40 per cent from succulent feed, gave the best results when the produc- 
tion was about equal in the pasture and winter periods. This allows for 
about 20 to 25 per cent from dry forage. It remains to be seen whether 
or not differences in the relative prices of grain, succulent feed, and dry 
forage, and in the quality of the hay, would affect these conclusions. 

As showing the practical application of these findings in compounding 
rations, the following theoretical example may be applied: Let it be 
supposed that a cow produces in winter 30 pounds of ^4-per-cent milk daily, 
and that one pound of grain is to be fed for each three pounds of milk. 
Then 10 pounds of grain (30 3) would be fed daily. Assuming that 

75 per cent, or thereabout, of the energy should come from high-protein 
feed, the daily grain ration might be as follows : 



Number 

Number 

Number 

Per cent 

Kind of feed 

of 

of therms 

of 

of 


pounds 

per pound 

therms 

therms 

High-protein: 


1 



Gluten feed 

4 

0.807 

0.900 

0.889 

3.228 

42.1 1 

23-5 77-2 

II .6 J 

Cottonseed meal 

2 

I . 800 ! 

Oilmeal 

I 

0.889 

Low-protein: 


Wheat bran 

2 

0.530 

0.686 

1 . 060 

9.0 J 

Ground oats 

I * 

0.686 



Total 

10 


7.663 

100.0 




Assuming further that well-eared and well-matured coni silage and mixed 
hay will be fed, and that the following proportions are desired, then the 
requirements would be as follows: 



Per cent 
of energy 
of ration 

Number 

of 

therms 

Number 
of pounds 
required 
daily to 
furnish 
these 
therms 

Grain 

40 

: 35 

25 

7.663 

6.705 

4.790 

* 10. 0 
42.2 

II. 7 

Succulent feed 

Dry forage 

Total 

100 

19-158 





Putney and Armsby standard for a looo-pound cow, 1 4 . i therms 
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Production per cow 

The production of milk per cow averaged less than 4500* pounds in 12 
per cent of the herds studied, more than 4500 but not more than 5500 
pounds in 39 per cent of the herds, more than 5500 but not more than 
6500 pounds in 36 per cent of the herds, and more than 6500 pounds in 
13 per cent of the herds. The lowest average herd production was 3258 
pounds per cow and the highest was 8392 pounds. Records of individual 
cows were not obtained, but some were above and some were below these 
limits. 

The herds with low average production had less cows than had those 
with higher production. The value of feed except pasture used by them 
was also less per cow for the former. In general, they are the herds follow- 
ing a less intensive system. Sorting by size of herd, season of production, 
and production per cow, tends to select the same herds in the extreme 
groups. 

The figures showing the various production relationships are given in 
tables 98 to 100. 


TABLE 98. Relation of Production to Various Factors 


Pounds of 
milk produced 
per cow 

Aver- 

age 

pounds 

pro- 

duced 

Num- 
ber of 
farms 

Num- 
ber of 
cows 

Cows 

per 

farm 

Value 
of feed 
except 
pasture 
per cow 

Hun- 
dred- 
weight 
of miUc 
sold 

Per 

cent 

of 

farms 

on 

hills 

Per cent 
of num- 
ber of 
farms 
in group 

Per cent 
of num- 
ber of 
cows in 
group 

Per cent 
of total 
milk 
sold by 
group 

Under 4,500 

4,063 

18 

235 

13. 1 

$41 

8.598 i 

78 

12 

ir 

8 

4,500-5,500 

4.961 

58 

746 

12.9 

47 

33.592 1 

67 

39 

36 

32 

5,501-6,500 

5,916 

54 

783 

14. 5 

S 3 

, 42,767 i 

63 

36 

38 

41 

Over 6,500 

7,136 

19 

294 

15. S 

68 

I 19,775 

62 

13 

^5 

19 


TABLE 99. Relation of Production to Costs, Returns, and Profits per Cow 


Pounds of milk 
produced per cow 

Aver- 

age 

pounds 

pro- 

duced 

Pounds 
of milk 
sold 
per cow 

Cost 

other 

than 

feed 

except 

pasture 

Total 

cost 

per 

cow 

Receipts 
per cow 
from milk 
sold 

Total 

returns 

per 

cow 

Profit 
or loss 
per 
cow 

Per cent 
of farms 
showing 
a profit 
on cows 

Under 4,500 

4,063 

3,659 

$50 

$ 91 

$ 58 

S 75 

— $16 

28 

4.500-5,500 

4,961 

4.S03 

52 

99 

73 

93 

— 6 

34 

5.501-6,500 

5.916 

5,462 

55 

108 

- 88 

108 

0 

46 

Over 6,500 

7,136 

6,727 

58 

126 

115 1 

134 

+ 8 

58 


The average cost of keeping cows producing 4063 pounds of milk was 
$91, of cows producing 4961 pounds $99, of cows producing 5916 pounds 
$108, and of cows producing 7136 potmds $126, per cow. The returns 
for the respective groups were $75, $93, $108, and $134 per cow. There 
was a loss of $16 per cow in the group of lowest production, but a gain 
of $8 per cow in the group of highest production. Feed costs, and the 
other costs as well, increased as better yields were obtained. 
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TABLE 100. Relation of Production to Cost of Production and Average 

Price for Product 


Pounds of milk 
produced per cow 

Average 

pounds 

pro- 

duced 

Cost of milk per 

100 pounds 

Cow cost 
compared 
with 
average 

Relative 
cow cost 
taking 
first 
group 
as 100 

t 1 

Decrease 
in cow 
cost below 
preceding 
group 

Price 
received 
per 100 
pounds 
of milk 
sold 

Herd 

cost 

Cow 

cost 

Under 4,500 

4.063 

$1.98 

$2.00 

+$o 31 

100 


$ 1.59 

4.500-5.500 

4.961 

1 . 76 

1.75 

+ 0.06 

88 

$ 0.25 

1 . 62 

5.501-6,500 

5.916 

1.63 

1.63 

— 0.06 

82 

0.12 

1 .61 

Over 6,500 

7.136 

1.65 

1. 61 

— 0.08 

80 

0.02 j 

1. 71 



4063 4961 5916 7136 

Pounds of milk produced per cow 

Fig. 62. RELATION OF production per cow to costs and returns 

In the herds of low average yields the costs were less per cow, but much 
higher per himdred pounds of milk, than in herds with high average produc- 
tion. For cows producing less than 4500 pounds of milk, with an average 



An Economic Study of Dairying 


3S7 


of 4063 pounds, the cow cost of milk was $2 per hundred pounds; with an 
average production of 4961 pounds, the cost was $1,75 per hundred pounds; 
with an average production of 5916 potmds, the cost was $1.63 per hundred 
pounds : and in the group containing the highest-producing herds, with an 



4063 4961 5916 7136 

Pounds of milk produced per cow 

Fig. 63. RELATION OF PRODUCTION PER COW TO COST OF MILK 

The het*d cost of milk was not so closely correlated with production as 
was the cow cost. In low-producing herds the herd cost was less than the 
cow cost. This indicates that in these herds there was a gain on heifers. 
On the other hand, in high-producing herds the herd cost was greater than 
the cow cost. In other words, a loss on heifers in these herds increased 
the cost of milk. 
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0 show a profit' with intensive feeding, than with light barn feeding and the 
• summer system 
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Intensity of feeding 

Herds that averaged the highest in production at the least expenditure 
for bam feed showed the greatest margin of profit. The greatest loss 
occurred when low production resulted with an expensive winter ration. 
The statement is often made that it costs no more to keep a high-yielding 
cow than a poor one, except for feed, but when more feed is given the 
other costs aie increased also. Alore time is required in the feeding, 
in milking, and in the care of the higher-yielding cow, and many of the 
other costs are higher. Hence this statement is rarely true. 

Of the 149 dairymen included in this study, only ii made a systematic 
practice of weighing the milk from each cow, 22 kept the statements of 
the amount of milk sold, and 20 were in cow-testing associations. Other 
than this there were .practically no records of production kept. Cows 
should be culled closer than ever before, and to do this most intelligently 
• records of production are essential, fn many cases these should be supple- 
mented by records of feed used. Both are necessary for the most careful 
dairying. 

The question of how much milk it is necessary for a cow to give in order 
to show profit is often discussed. This question can never be definitely 
answered. Much depends on the intensity of the system. When cows 
are carried thru the winter largely on roughage with little grain, a profit 
may result with lower production than when heavy winter feeding is the 
practice. 

The relation of production and intensity of feeding to costs and returns 
is shown in figure 64 and table 10 1; 


TABLE 1 01. Relation of Production and Intensity of Feeding to Costs and 

Returns 


Value of feed except pasture 
per cow 


Less than $40: 

Number of farms 

Cows per farm 

Value of feed except pasture per cow. 

Total costs per cow 

Pounds of milk produced per cow . . . 
Receipts per cow from milk sold .... 

Total returns per cow 

Profit or loss per cow 

Herd cost of milk per hundred pounds 
Cow cost of milk per hundred pounds. 
Amount received for milk sold per 

hundred pounds 

Per cent of herds showing a profit on 
cows 


Pounds of milk produced per cow 


Under 

4500 

4500- 

5500 

5501- 

6500 

Over 

6500 

10 

12.6 

134 

$79 

3,997 

$55 

$75 

~$6 

$1.65 

$1.70 

19 

$55 

$80 

4.909 

$69 

$90 

+$io 

jSi. 3 i 

fi -34 

9 

»^ 3-9 

I35 

$87 

5.759 

$85 

$102 

^ I1.32 
S 5 I. 3 I 

Only one 
herd 
in this 
group 

$ 1-55 

$1.56 

|i .59 



63 

78 
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TABLE loi (coftduded) 



Pounds of milk produced per cow 

Value of feed except pasture 
per cow 

Under 

4.500 

4.500- 

5.500 

5.501- 

6,500 

Over 

6,500 

From $40 to $60: 

K tun her of farms 

8 

28 

34 

7 

Cows per farm 

13.7 

14.0 

14. 1 

II .0 

Value of feed except pasture per cow.. 

$48 

$48 

^51 

150 

Total costs per cow 

$104 

$100 

$106 

$117 

Pounds of milk produced per cow . . . 

4.138 

4.955 

5.910 

7 ,009 

Receipts per cow from milk sold .... 

$61 

$74 

$88 

$110 

Total returns per cow 

$77 

$93 

$107 

$126 

Profit or loss per cow 

-$27 

—$ 7 '‘ 


+$9 

Herd cost of milk per hundred pounds 

1*2.34 

$1.82 

$ 1-59 

fi.51 

Cow cost of milk per hundred pounds. 

$2.33 

‘ $1.80 

jSl.58 

$1.51 

Amount received for milk sold per 
hundred pounds 

$1.62 

$l ■ 65 '! 

$1.61 

$1.65 

Per cent of herds showing a profit on 
cows 

12 

25 

50 

71 

More than $60 : 

Number of farms 


II 

II 

II 

Cows per farm 


12.6 

16.4 

18.0 

Value of feed except pasture per cow. . 


$65 

$71 

$77 

Total costs per cow 


$122 

$131 

$134 

Pounds of milk produced per cow . . . 


5.058 

6,039 

7,184 

Receipts per cow from milk sold 

No 

$79 

$92 

|ii9 

Total returns per cow 

X 1 VXD 

in this 

$98 

$115 

$137 

Profit or loss per cow 

-124 

—$i6 

+$3 

Herd cost of milk per hundred pounds 

group 

$2.19 

$ 1-94 

$ 1-77 

Cow cost of milk per hundred pounds. 


$2.19 

$1.96 

$1.71 

Amount received for milk sold per 
hundred pounds 


$1.68 

$1.66 

$1.76 

Per cent of herds showin'g a profit on 
cows 


9 

9 

45 


Jielcition of production to diminishing returns 

Low production, either because of poor cows or of scant feeding, usually 
requires more feed per unit of product than does higher production. 
Beyond a certain point, however, each additional pound of product 
requires more and more feed until the limit of the capacity of a cow to 
take feed is reached. Hence, highest yields require more feed per unit 
of product than do medium good yields. Except in the making of advanced 
registry records, rarely, does it pay to force cows to the limit of 
their capacity. 

' In the group of herds with cows that produced less than 4500 pounds 
of milk, with an average production of 4063 pounds, 100 pounds of milk 
were produced for each dollar’s worth of feed except pasture; in the next 
group, with an average production of 4961 pounds, this figure was 106 
pounds; with an average production of 5916 pounds, for cows in the next 
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group, it was m pounds, and. in the group including COWS with the highest 
production, avei aging 713^ Pounds, only 105 pounds of milk were produced 
for each dollar s worth of barn feed (fig. 65 and table 102.) 

Pounds of milk produced 
for each dollar s worth 
g of feed except pasture 



Pounds of milk produced per cow 

Fig. 65. RELATION OF PRODUCTION PER COW TO DIMINISHING RETURNS 

It may so happen, however, that by obtaining high production at the 
time of year when milk sells for the highest price, altho more feed is required 
the increased value of the product is more than enough to pay the extra 
cost of feed and all the other costs. Therefore the point of greatest profit 
on a cow, or on a herd, does not necessarily accompany that production 
at which the greatest quantity of milk is obtained per unit of feed. Usually 
it is beyond that point. 

Cows averaging 4961 pounds of milk produced 898 pounds more than 
the first group, at an additional cost of '$8; cows averaging 5916 pounds 
produced 955 pounds more than the second group, at an additional cost of 
$9; and cows averaging 7136 pounds produced 1220 pounds more than the 
third group, at an additional cost of $18. As production increased, less 
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and less milk was produced per dollar of additional expense. When the 
increased production was 898 pounds, 112 pounds additional were obtained 
for each dollar of increased cost; when the increased production was 955 
pounds, 106 pounds additional were obtained for each increase of one dollar 
in cost; but when the increased production was 1220 |X)unds, only 68 
pounds additional were obtained for each dollar of increased cost. 

TABLE 102. Relation of Production per Cow to Diminishing Returns 


Pounds of milk produced per cow 


Under 

4500 


Average pounds of milk produced 4,063 

Increase in pounds of milk per cow over pre- 
ceding group 

Increase in total cost per cow over preceding 

group 

Increase in pounds of milk produced per dollar of 

increased cost 

Increase in receipts per cow from milk sold over 

preceding group 

Increase in receipts per cow from milk sold per 

dollar of increased cost 

Increase in returns per cow over preceding group 

Increase in returns per dollar of increased cost 

Increase in receipts from milk sold per dollar of 

increase in feed except pasture 

Poiinds of milk produced per dollar’s worth of 
feed except pasture 100 


4500- 
. 5500 

5501- 

6500 

Over 

6500 

4,961 

5.916 

7.136 

89S 

955 

1 ,220 

18 

#9 

$18 

112 

106 

68 

$15 

$15 

$27 

$ 1.88 

$18 

$ 2-25 

$ 1.67 

$15 

$ 1.67 

$ 1.50 

$26 

?l .44 

#2 . 50 

$2 ■ 50 

$ 1.80 

106 

III 

105 


An increase in production of 898 pounds per cow resulted in increased 
returns to the amount of $2.25 for each dollar of increased cost; a 
further increase of 955 pounds per cow resulted in increased returns of 
$1.67 per dollar of increased cost; but a still further increase of 1220 
pounds per cow brought increased returns of only $1.44 per dollar of 
increased cost. 

From these results it appears that, even in the highest-producing group, 
the point beyond which it would no longer pay to increase production has 
not been reached. But a mistake frequently made in judging how far 
yields may be profitably carried is to compare the receipts per cow from milk 
sold with the value of feed except pasture used. On this basis an increase 
in production of 898 pounds of milk would have resulted in* increased 
receipts for milk sold, of $2.50 for each additional dollar spent for barn 
feed, a further increase of 955 pounds would have brought the same return, 
and the last increase of 1220 pounds would have resulted in increased 
receipts of $1.80 for each additional dollar’s worth of feed except pasture. 
These figures are, respectively, ii, 50, and 25 per cent higher than when 
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total costs and total returns are considered, and any such method of calcu- 
lation is misleading because it favors too intensive methods.* All of the 
costs and all of the returns should be considered. 

Increased returns per 
dollar of additional cost 
over preceding group 



4063 4961 5916 7136 

Pounds of milk produced per cow 

Fig. 66. correct and incorrect methods of calculating increased returns 

The incorrect practice of considering as profit the difference between the value of barn feed and receipts 
from milk, favors too intensive methods. All the costs and returns should be considered 


Relation of production and season of production to intensity 
of feeding and to costs and returns 

Of the farmers getting more than 6500 pounds of milk per cow, 79 per 
cent fed more than 1500 pounds of grain. The average for winter dairies 
was about one ton per cow. When the production averaged less than 
^500 pounds per cow, none of the farmers used more than 1500 poimds of 
grain per cow except in winter dairies, where one-fourth of the farmers 
exceeded this amount. With this production, 61 per cent of the farmers 
used less than 1000 pounds per cow. (Table 103.) The number of herds 
and cows in each group are given in table 105. 
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TABLE 103. Relation of Production and Season of Production to Intensity 

OF Feeding 


Pounds of milk produced per cow 


Per cent of milk sold during May. June, 
and July 

Under 

4500 

4500- 

5500 

5501- 

6500 

Over 

6500 

Less than 33: 

Pounds of grain fed per cow: 

A'laximum 

1,700 

2,309 

2.777 

2,939 

Minimum 

719 

677 

979 

I ,214 

Average ' 

1,172 

25 

50 

1 ,394 

1 ,786 

2 ,029 

Per cent feeding: 

Less than 1000 pounds of grain per cow.. . , 
1000—1500 pounds 

23 

36 



44 

17 

More than 1500 pounds 

25 

$58' 

41 

56 

83 

Value of feed except pasture per cow: 

Maximum 

$78 

$85 

$96 

Minimum 

$30 

$36 

$36 

$48 

Average 

S48 

$53 

$60 

$74 




From 33 to 40 : 

Pounds of grain fed per cow: 

Maximum. 

I ,000 

2,153 

2,213 

2,450 

Minimum 

548 

853 

88 

12 

593 

890 

974 

Average 

1 ,300 

1 .416 

1 ,708 

Per cent feeding : 

Less than 1000 pounds 

17 

50 

5 

20 

TOOO--T500 pounds 

47 


More than 1500 pounds 


33 

$ 7 ^ 

48 

80 

Value of feed except pasture per cow: 

Alaximum 

149 

$32 

$40 

$74 

$74 

Minimum 

$31 

$48 

$31 

$39 

Average 

$52 

$53 



More than 40: 

Pounds of grain fed per cow: 

Maximum 

I ,200 

429 

873 

50 

50 

1,550 

631 

1 ,026 

39 

50 

II 

2,658 

I ,629 

Minimum 

673 

I ,169 

Average 

1 ,311 

1,341 

Per cent feeding: 

T^ess than tooo pounds. 

40 

33 

27 

$72 

1000—1500 pounds 

50 

More than 1500 pounds 

50 

Value of feed except pasture per cow: 

Maximum 

$45 

$24 

$36 

$62 

$28 

$39 

$53 

Minimum 

$32 

$45 

$44 

Average 

$47 




The difference in cost of production and profit due to increased produc- 
tion up to 6500 pounds is not so striking with summer dairies as it is with 
winter dairies, because higher yields are more difficult to obtain with 
spring-fresh cows and the summer system than with fall-fresh cows. In 
winter dairies, increased }neld from 4234 pounds to 5974 pounds per cow was 
accompanied by a decrease of 42 cents in the cow cost of production and 
a decrease in loss of $20 per cow. In summer dairies, increased production 
from 3988 pounds to 5815 pounds was accompanied by a decrease in cost of 
31 cents and a decrease in loss of $12 per cow. (Tables 104 and 105.) 
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TABLE 104. Relation of Production and Season of Production to Cost of 

Production and Profits 


Per cent of milk sold during May, June, 
and July 

Pounds of milk produced per cow 

Under 

4500 

4500- 

5500 

1 

5501-“ 

6500 

Over 

6500 

Less than 33: 

Total costs per cow 

Total returns per cow 

Profit or loss per cow 

Per cent showing profit on cows 

Herd cost of milk per hundred pounds 

Cow cost of milk per hundred pounds 

$101 

$79 

—$22 

0 

$2.15 

$2.18 

$107 

$98 

—$9 

36 j 
$1.94 

$ 1-90 

$118 
$116 
— $2 

44 

$1.76 

$1.76 

S135 

$138 

+$3 

so 

$1.78 

$1.72 

From 33 to 40:' 

Total costs per cow %•. 

Total returns per cow 

Profit or loss per cow 

Per cent showing profit on cows 

Herd cost of milk per hundred pounds 

Cow cost of milk per hundred pounds 

$90 

$76 

—$14 

25 

$1.96 

$2.00 

$97 

$91 

—16 

28 

$1-74 

fi-74 

$106 
$107 
+$i 1 

43 1 

$1.60 
?i-59' 

$104. 

$126 

+$22 

80 

$1.30 

$1.27 

More than 40: 

Total costs per cow 

Total returns per cow 

Profit or loss per cow 

Per cent showing profit on cows 

Herd cost of milk per hundred pounds 

Cow cost of milk per hundred pounds 

$82 

$71 

— $ii 

50 

jfl.86 

$1.83 

$89 

$89 

0 

39 

$1.51 

$ 1-55 

i 

$100 

$101 

+$i 

53 

$1.51 

$1.52 

$114* 

$116 

+$2 

50 

$ 1-57 

$1.52 


*Only two herds in this group. 


Relation of production to value of cows 

It has already been shown that cows were held at a higher value in 
the larger herds and when more winter milk was produced. But the factor 
most strikingly correlated to the value of a cow is the amount of milk she 
gives. 

Cows in herds averaging 4063 pounds of milk had an average value of 
$58, while those in herds producing 7136 pounds had an average value of 
$75. Altho the better-producing cows were held at higher prices, it may 
be seen in table 105 that they produced about 25 pounds of milk more 
per dollar invested in them than did poor cows. To allow for as much 
milk production per dollar of investment as for the higher-yielding cows, 
it would have been necessary to value the lower producers at $43 instead 
of at $58 a head. ^ 

Since the relationship between season of production and value of cows, 
and that between production and value of cows, are so marked, it might 
be expected that cows in low-yielding dairies with largely summer pro- 
duction would be held for the least price and cows in high-yielding dairies 
with more intensive methods would be held at the highest figure. That 
this is true may be seen in table 105. It is further shown in this table that 
cows in summer dairies produce less milk per dollar invested than do cows 
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in the other herds, but good-producing cows are held at equally high 
values with summer production or with winter production. 

TABLE 105. Relation of Production and Season of Production to V.^vlue of 

Cows 


Per cent of milk sold during 
Ivlay, June, and July 


Pounds of milk produced 
per cow 


Under | 4500- 


4500 


5500 


5501 - 

6500 


Over 

6500 


Aver- 

age 


Pounds 

of 

milk 

produced 
per $i 
in value 


Value of 
cows per 
hundred- 
weight 
of milk 
produced 


Less than 33 : 

Number of farms 

Number of cows 

Value per cow 

Pounds of milk produced . . . 

From 33 to 40: 

Number of farms 

Number of cows 

Value per cow. 

Pounds of milk produced 

More than 40: 

Number of farms 

Number of cows . 

Value per cow 

Pounds of milk produced . . . 

Average production per cow . . 
Average value of cows per head . 

■ Pounds of milk produced per $i 
in value of cows. 

Value per hundredweight of milkj 
produced 


4 

50. 5 
$60 

4,234 


290.5 

S64 

5,003 


251.5 

$62 

5,974 


12 

205 5 
$77 
7,184 


s $67 

5,822 


87 


$1.15 


S 

125.5 

$61 

4,029 


18 

242.5 

$59 

4.978 


21 

326.0 

$65 

.U 935 


5 

63. 

$69 

7,133 


$63 

5,412 


86 


$i . 16 


6 

59.0 

$51 

3.0SS 


18 

213.0 

$64 

4.885 


IS 

205 

$68 

:.8is 


$75 

6,761 


$6s 

5 , 25 s 


4.063 

$58 


$1.43 


4,961 

$63 


5 , 916 
$ 6 S 


79 
$i . 26 


91 
$i . 10 


7,136 

$75 

95 

$1.05 


5,532 

$65 


81 


86 


$i . 24 


$1.17 


Combined effect of size of herd, season of production, and production per cow, 

on costs and returns 

The highest cost of production and the largest losses are in the small, 
low-producing herds, making a large share of their product in winter; 
while the lowest cost of production and the largest gains are made in the 
large, high-producing herds, making a large proportion of milk in summer. 
This at once emphasizes the importance of seeking an adjustment in all 
three of these factors if one would expect the greatest returns from his 
dair^u 

Some dairies do well in spite of the handicap of a small herd, in spite of 
poor cows, or in spite of the fact that the system is not of the proper 
intensity for the greatest profits under the conditions. With a large 
herd one may make a profit on lower-producing cows. When the cows are 
unusually good, it is possible to succeed well with a smaller number. If 
the system is one that depends largely on cheap pasture, it may pay even 
tho the farmer is not fully employed thruout the winter. . But it is 
extremely difficult to make a dairy pay well under all of these handicaps. 
If the herd is small and the cows are poor, increasing the numbers may 
result in greater loss. If it is desired to change to a more inten- 
sive system, the cows may be too poor to make a profit on costly 
winter feed. Thus it is evident that one cannot afford to disregard the 



An Economic Study of Dairying 397 

close interrelation of all points of the business. Matters of herd improve- 
ment should always receive much attention. But if one is to expect the 
greatest returns from the use of better stock, it is necessary that he should 
work with reasonably large numbers. When one has a large herd of high- 
class cattle, he can little afford to use extensive methods in their feeding 
and care. 

The data on relation of size of herd, season of production, and production 
per cow, to cost of production and profits, are given in table 106: 


^TABLE 106. Relation of Size of Herd, Season of Production, and Production 
PER Cow, to Cost of Production and Profits 



Pounds of milk produced per cow 


Under 

5000 1 

5000- 

-6000 j 

Over 

6000 

and July 

Number of cows per farm 


Less 
than IS 

IS or 
more 

Less 
than IS 

IS or 
more 

Less 
than IS 

15 or 
more 

Less than 33 : 

Number of farms 

Cows per farm 

Total cost per cow 

Total returns per cow 

Profit or loss per cow 

Herd cost of milk per hundred pounds 

Cow cost of milk per hundred pounds 

10 

10.6 

$106 

$88 

~$i8 

$2.12 

$2.11 

5 

$110 

$93 

—$17 
$2. IS 
$ 2 . 10 

12 

10. 0 
$116 
$108 

—ss 

Si . 89 
$1.90 

8 

20.0 

$103 

$104 

+$i 

$1.75 

$1.67 

13 

9.9 
$135 
$127 
— $8 

Si. 88 
$1.84 

8 

25.2 
$126 
$134 
+$8 
$1.69 
; $1.65 

From 33 to 40: 

Number of farms 

Cows per farm 

Total cost per cow 

Total returns per cow 

Profit or loss per cow^ 

Herd cost of milk per hundred pounds 

Cow cost of milk per hundred pounds 

14 

10.9 

$ 9 S 

$85 

—-$13 

Si. 93 
$l 94 

4 

19.5 

$91 

$75 
— $16 
$1.95 

$ 2.02 

10 

10. 8 

$iii 

$98 

—$13 

$1.91 

$1.87 

9 

21.8 

$93 

$97 

+$4 

$1.50 

$i.SO 

8 

10. 1 
$108 
$IIS 
+$7 

$1.51 

$1.47 

7 

20. 2 
$108 
$117 

+$9 

$ 1.45 

$1.45 

More than 40 : 

Number of farms 

Cows per farm 

Total cost per cow 

Total returns per cow 

Profit or loss per cow 

Herd cost of milk per hundred pounds .... 
Cow cost of milk per hundred pounds 

16 

9.7 
$86 
$80 
— $6 

Si. 71 
$1.70 

3 

18.0 

$91 

$S 2 

-*$9 

$1.67 

$ 1.75 

ir 

10.7 

$104 

$98 

--$6 

$1.68 

$ 1.66 

7 

17.9 

$85 

$100 

+$15 

$1.21 

$1.24 

3 

II . 7 
$124 
$114 
— $10 
&I.65 
$1.72 

Only 
one 
farm 
in this 
group 


Butte? fat test ofjnilk 

With one exception, all the companies included in this study tested the 
milk delivered by each patron two or three times monthly. These tests 
were made from composite samples kept from daily deliveries. The test 
for the month as reported to the dairymen was an average of these samples. 

This average test for each month of the year was obtained from the 
companies’ records for each of 114 farms. For the remaining 35 farms no 
data as to the test for various months were obtainable. In order not to 
^iclude any estimates on this part of the work, these records were omitted 
from the tabulations concerning test of milk. 

The amount of butterfat sold each month was calculated for each of 
the 1 14 farms by multiplying the number of pounds of milk sold by th^ 
average test for the month. An estimated average test for the year was 
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used in calculating the fat in the small quantities of milk retailed. The 
total number of pounds of fat in the milk sold was then divided by the 
number of pounds of milk sold to determine the average butterfat test for 
the year. In other parts of the work it has been assumed that the milk 
from the 35 farms tested the same as that from the 1 14 farms. 

Variation in test 

The average test for the year varied from 3.5 per cent to 4.8 per cent. 
There were three herds that averaged 3.5 per cent and five herds that 
averaged over 4.5 per cent. The average test for all herds was 4 per cent^ 
for the year. 

The monthly variation in the test of milk was greater when a large pro- 
portion of the milk was produced in summer, .probably this was partly 

Per cent of 
butterfat 

6 

5 

4 

3 

2 

1 

0 

Jan. Febj Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec, 

Fig. 67. MAXIMUM, minimum, and average MONTHLY BUTTERFAT TESTS 

because more of the cows came fresh at about the same time and dried off 
together. 

The curve for the group of herds producing summer milk (fig. 68) 
shows the effect of advance in lactation period on the fat content of the 
milk. If it is assumed that on the average the cows in this group freshened 
on April i, then the increase in the percentage of butterfat in the milk 
would be 0.7 per cent in nine months. This would be more of a relation 
between the number of days in milk and the fat content ,than Eckles 
found for twenty Jersey cows giving richer milk.^^ Since not all the cows 
in this group freshened in April, there is probably even more relation 
in these herds between the stage of lactation and the percentage of fat in 
the milk than the figures indicate. 
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Fig. 68. relation of season of milk production to monthly butterfat test 

OF MILK 

The milk from herds following the summer system tested lower in the spring months and higher in 
the winter months than that from herds following a more intensive system. In summer the test was 
about the same for the two systems 


Relation of test of milk to production 

There was little difference in the relative amoimt of milk produced in 
summer by herds producing milk of different butterfat content. The 
average milk production in the herds that tested less than 3.8 per 
cent was 5844 pounds per cow; in those that tested from 3.8 to 4 per cent 
it was 5495 pounds; in those testing from 4.1 to 4.2 per cent it was 5092 
pounds; and in those testing more than 4.2 per cent it was 5271 potmds. 
(Table 107.) 


TABLE 107 . Relation of Test of Milk to Production and Season of Produc- 
, TioN ON 1 14 Farms Reporting Butterfat Test by Months 


Per cent of butterfat 
in milk 

Average 
per cent 
of 

butter- 

fat 

' 

Num- 
ber of 
farms 

Num- 
ber of 
cows 

Num- 
ber of 
cows 
per 
farm 

Pounds of 
milk 

Pounds 
of fat 
in milk 
sold per 
cow 

Per cent 
of milk 
sold dur- 
ing May, 
June, and 
July 

Pro- 
duced 
per cow 

Sold 

per 

cow 

Less than 3.8 | 

3-6 

13 

167.0 

12.8 

5,844 

5.313 

193 

31 

From 3.8 to 4.0 

3.9 

46 

663. S 

14.4 

5.495 

5,028 

196 

34 

From 4.1 to 4.2 

4.1 

26 

299.0 

II . 5 

5.092 

4,662 

193 

36 

More than 4.2 

4.4 

29 

343.0 

II. 8 

5,271 

4.782 

210 

34 

Total 


114 

1,472.5 






Average 

4.0 

12.9 

5.400 

4.929 

198 

1 

34 


^Relation of test of milk to costs and returns 

The total cost and the returns per cow were higher in the low-testing 
than in the high-testing herds. The returns just equaled the costs in the 
case of herds testing the least. In the higher-testing herds there was a 
loss of from $4 to $8 on each cow. (Table 108.) 
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TABLE 108. Relation of Test of Milk to Costs and Returns on 114 Farms 
Reporting Butterfat Test by Months 


Per cent of butterfat in milk 

Total 
cost 
per cow 

Receipts 
per cow 
from 
milk 
sold 

Total 
returns 
per cow 

Profit 

or 

loss 

per 

cow 

Herd 
cost 
of milk 
per 100 
pounds 

Cow 
cost 
of milk 
per 100 
pounds 

Per cent 
of herds 
showing 
profit 
on cows 

Less than 3.8 

$110 i 

$90 

$110 

0 

$1.71 

$1.69 

46 

From 3.8 to 4.0 

108 

81 

lOI 

$7 

1.77 

1.75 

39 

From 4.1 to 4.2 

103 

75 

95 

— S 

1.77 

1.78 

23 

More than 4-2 

los 

81 

101 

— 4 

1.80 

1.77 

45 

Average 

$106 

$81 

$101 

-$s 

$ 1.77 

$ 1.75 

38 


The cost of producing milk rich in butterfat was more than for that with 
a lower test. The herd cost of producing milk that tested 3.6 per cent 
butterfat was $1.71; the cow cost was $1.69 per ‘hundredweight. But the 
herd cost of producing milk that tested 4.4 per cent of butterfat was $1.80 
and the cow cost was $1.77 per hundredweight. Since the range of 
variation in 'the butterfat test of milk was not wide, the difference 
in the cost between groups was less than if there had been more variation 
in the richness of the milk. 

Comparison of hill and valley farms 

Of the 99 hill dairies, 40 had less than twelve cows, 43 had from twelve 
to eighteen cows, and 16 had more than eighteen cows. Among the 50 
valley farms there were 23 with less than twelve cows, 14 with from twelve 
to eighteen cows, and 13 with more than eighteen cows. 

Location 

So far as markets, soil, and growing season are concerned, hill farms are 
less favorably located for almost any profitable type of farming than are 
valley farms. With the exception of sixteen dairymen who sold to the 
milk station at Tunnel, all the dairymen on these farnis sold their milk 
to stations located in the valleys. Twelve of the hill farms were more 
than 8.5 miles from the milk station, but none of the valley farms were at 
this distance. 

The average distance to the milk stations was 4.4 miles from the 99 hill 
farms and 3.1 miles from the 50 valley farms, a difference of 1.3 miles, or 
2.6 miles for each trip with milk or to get feed. In addition, the roads to 
the hills are steep. Valley farms are thus more accessible to milk stations, 
railroads, feed mills, and towns. Hence the cost of delivering milk to 
market for the hill farms is greater. Even tho many of the hill dairymen 
hired their milk hauled, the cost per hundredweight averaged 22 cents as. 
against 13 cents for the valley farms. The cost of hauling feed to be ground 
and of hauling feed purchased is also higher. 

The elevation of the hill farms varied from 850 to about 1800 feet, 
while that of the valleys ranged from about 800 to about 900 feet. This 
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gives the valley farms an advantage in the production of practically all 
farm crops. On the hills 9.3 acres were farmed, of which 3.2 acres were 
pastured for each cattle unit kept; while in the valleys 7.8 acres were farmed, 
of which 2.6 acres were pastured for each cattle unit kept. The upland 
pastures suffer more from drought than do the pastures nearer the valleys, 
and do not hold grass well. As a consequence, more land is required to 
furnish summer feed for an animal. This, together with the fact that the 
land is more hilly and farther from market, makes it worth less per acre. 
The cost of pasture per animal is less on the hills. 

The average value of pasture land on the hill farms was $ 1 5 an acre, while 
on the valley farms it was $32 an acre. In view of this, the pasture costs 
were $3.71 per cow on the hills and $6.02 per cow in the valleys. The 
valley crop land is more 'productive, which allows the keeping of more stock 
there during the winter. Therefore the hill farms are not so heavily 
stocked. 

Size of dairy business 

On the hill farms an average of 13.3 cows were kept on 158 acres, of 
which 54 acres were pastured (table 109). The largest of these farms 
comprised 700 acres and kept fifteen cows and thirteen heifers. Nine farms 

TABLE 109. CoMPxVRisoN of Hill x\nd Valley Dairies as to Size of the Dairy 

Business 


Number of cows per farm 



1 Under 12 

12- 

-18 

[ Over iS 1 

1 Average 


Hill 

Valley 

Hill 

Valley 

Hill 

Valley 

Hill 

Valley 

Number of farms 

40 

23 

43 i 

14 1 

16 

13 

99 

SO 

Acres farmed 

130 

94 

168 

13s 

205 

279 

15S 

153 

Acres pastured 

41 

26 

59 

48 

76 

97 

S 4 

SI 

Average miles to milk sta- 
tion 

4.8 

3-6 

3-9 

3.4 

4 -S 

1.9 

4.4 

3.1 

Number of cows 

9.0 

8.7 

14-3 

14-9 

21.8 

25.2 

13.3 

14-7 

Number of heifers 

4-7 

4.7 

6.6 

7.2 

7.4 

15.7 

6.0 

8.2 

Cattle units 

II . 9 

11.6 

18.4 

19-5 

26.4 

34-1 

17-0 

19.7 

Hundredweight of milk sold 

447 

401 

704 

730 

^1.115 

$1,810 

1.48s 

667 

775 

Receipts from milk sold. . . . 

$719 

$668 

$1,137 

$1,203 

$2,519 

$1,077 

$1,299 

Acres per cattle unit 

10.9 

8.1 

9.1 

6.9 

7.8 

8.2 

9.3 

7.8 

Value of pasture land per 
acre 

Sis 

$41 

$15 

$39 

$14 

$24 ’ 

$15 

$32 


kept less than eight cows, the smallest number being six. Of these, four 
contained from 37 to 92 acres, and five contained from 104 to 200 acres. 
On each of eight hill farms containing from 130 to 339 acres, more than 
twenty cows were kept. The largest of these herds contained thirty 
j:ows, on a 280-acre farm, from which 1456 hundredweight of milk was 
sold for $2390. On the average 667 hundredweight of milk, returning 
$1077, was sold per hill farm. The largest total receipts for milk sold 
from a hill farm was $2738 from 26.5 cows. Five farms each sold less 
than $500 worth of milk. 
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On the valley farms an average of 14.7 cows were kept on 153 acres, of 
which 51 acres were pastured. The largest valley farm comprised 800 
acres and kept thirty cows and thirty-one heifers. On this farm were 250 
acres of hill pasture and a still larger acreage of woods, not pastured. 
Since the valleys are usually narrow, many farms classified in this study 
as valley farms have some steep hillside in pasture or in woods. Any farm 
that had bottom land in one of the three valleys mentioned was called a 
valley farm. 

Seven valley farms kept less than eight cows, the smallest number being 
6.5. More than twenty cows w^ere kept on each of eleven farms. These r 
farms comprised from 125 to 800 acres. The largest herd was thirty- 
seven cows, from which 2661 hundredweight of milk was sold for $4889. 
This was the highest return from milk on any fgirm. There were three 
herds with thirty or more cows. 

An average of 775 hundredweight of milk, returning $1299, sold from 

the valley farms. Seven valley farms received less than $500 per farm 
from milk sold. With one exception these were small farms of from 40 
to 80 acres. • Some of them grew light truck crops for local markets; 
others depended almost exclusively on the dairy for their income. 

Altho the enterprise is larger on the valley farms than on the hill farms, 
because more cows are kept on the former, the facts that on valley farms 
a greater proportion of the milk was produced during winter when milk 
prices are higher, and that cows on these farms are more heavily fed than are 
cows on the hill farms, largely, account for the greater returns from the 
valley dairies. 

Season of production 

Most of the hill farms follow the summer system. While some valley 
herds are primarily summer dairies, in general they follow a more intensive 
system. This is influenced largely by the amount of crop work done, 
the distance to market, the growing season, and the productivity of the 
soil. On the average, the 99 hill farms produced during May, June, and 
July 36 per cent of their total pounds of milk sold for the year. This 
figure for the 50 valley farms was 31 per cent. 

The per cent of the total pounds produced during November, December, 
January, and February, was 25 for the hill farms and 29 for the valley farms. 
Receipts from milk sold differed even more. 

Production 

The production per cow is better on the valley farms, especially in the 
larger herds. Since, as has been shown, the tendency is to produce more 
milk in winter and to feed heavier in the valleys, this is to be expected. 
On the average, 4994 pounds were sold per cow on the hills and 5260 
pounds in the valleys, or about 266 poimds more per cow on the valley 
farms. For every dollar’s worth of feed consimied, the milk sold from the 
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hills exceeded that from the valleys b}" ten pounds per cow. Hence, cows 
on hill farms are as good producers as those in the valleys, especially when 
relative values are considered. Particularly in the larger herds, the returns 
per cow from milk sold are greater in the valleys. Some of this is due to 
heavier yields, but more is due to the higher prices that prevail in winter. 
On hill farms the average receipts per cow from milk sold varied from $41 
to $129, the average being $81 ; and on the valley farms the highest receipts 
from milk sold were $157 per cow, the lowest were $44, and the average 
was $88. 

• Comparisons of hill and valley farms in relation to various factors are 
shown in tables no to 112. 


TABLE no. Comparison of Hill and Valley Dairies as to Intensity of 
• ‘ Feeding 


Number of cows per farm 



Under 12 

12- 

-18 

1 Over 18 

1 Average 


Hill 

Valley 

Hill 

Valley 

Hill 

Valley 

Hill 

Valley 

Pounds of grain fed per cow; 

Summer ! 

99 ! 

78 

163 

S 3 

155 

198 

144 

124 

Winter 

1 , 261 

1,208 

1,172 

2,982 

1,516 

1,248 

1,372 

1,216 

1,368 

Pounds of silage fed per cow I 

2,9So 

1,912 

2.355 

3,765 

8,258 

3,188 

4,858 

Pounds of other succulent feed per 
cow 

570 

1. 259 

788 

545 

927 

587 

770 

1,020 

4 . 3 X 6 

Pounds of dry forage per cow 

4.429 

4,947 

4.322 

4.731 

3,28r 

3,666 

4,076 

Per cent of farms feeding: 

Less than looo pounds of grain 
•oer cow 

20 

30 

28 

14 

19 

23 

23 

24 

Frbm^ lOOO to 1500 pounds of 
grain per cow 

48 

35 

37 

43 

31 

23 

40 

34 

More than 1500 pounds of grain 
per cow 

32 

35 

35 

43 

50 

54 

36 

42 

Profit or loss per cow when; 

Less than 1000 pounds were fed 

— ^$4 

+$3 

— $8 

— $10 

— $2 

+$5 

~$4 

+$ii 

+$IS 

+$7 

1 -\-$5 

— $4 

+$S 

pp-p rnw 

From 1000 to 1500 pounds were 
fed per cow 

— $10 

1 —$i 

-$3 

More than 1500 pounds were fed 
per cow 

—*^13 

40 

— $21 

— $4 

— $2 

62 

+$i 

77 

1 — 5 s 

47 

—$6 

Per cent feeding silage 

26 

49 

43 

44 


TABLE III. Comparison of Hill and Valley Dairies as to Cost of Producing 
Milk and as to Profit or Loss on Cattle 


Number of cows per farm 



Under 12 j 

12- 

-18 

Over 18 1 

[ Average 


Hill 

Valley 

Hill 

Valley 

Hill 

Valley 

HiU 

Valley 

Herd cost per hundred 
pounds of milk 

$ 1.81 

$ 1.93 

$ 1. 71 

$ r.88 

$ 1.45 

$ 1.63 

$ 1.67 

* 1.77 

Cow cost per hundred 
pounds of milk 

1.80 

1 

1.88 

1. 71 

1. 82 

1.48 

1.60 

1.67 

I . 72 

Price received per hundred 
pounds of milk sold 

1 .61 

1.67 

1. 61 

1. 6s 

1.62 

1.70 

1.62 

1.68 

Profit or loss on cows per 
farm 

— 86 

— 86 

— 71 

— 126 

+162 

+145 

— 40 

— 37 

Total costs per cow 

no 

109 

103 

109 

94 

113 

102 

III 

Total returns per cow 

100 

99 

98 

100 

lOI 

119 

99 

108 

Profit or loss on cows per 
cow 

— 10 ' 

— 10 

— 5 

— 9 

+7 

F 6 

3 

— 3 

Profit or loss on cattle per 
farm 

~ 91 

— 107 

-66 

— 170 

1 

+ 198 

+ 93 

“33 

— 73 
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Cattle on the valley fanns are given higher values than are cattle on the 
hill farms. This may be because the cows are larger, are better producers, 
are nearer the market, freshen in the fall, or are not kept in the herd so 
long. The average value of cows on the hill farms was $63 a head, and of 
heifers §22 a head. On the valley farms the value of cows was $68, 
and of heifers $26, a head. The average value at time of freshening of 
heifers that dropped their first calf during the year was $56 for the hill 
farms and $57 for the valley farms. 

In all, 39 herds used purebred bulls. Of these, 22 were on hill farms 
and 17 were on valley farms. The proportion of farms using purebred 
bulls is greater in the valleys, and particularly so in the larger herds. 
Of the hill farms 22 per cent, and of the valley farms 34 per cent, used 
purebred bulls. Cows are replaced more frequently in the valley herds. 

TABLE 112. Comparison of Hill and Valley Dairies as to Miscellaneous 

Factors 


Number of cows per farm 


1 

Under 12 j 

12- 

-18 

1 Over 18 

1 Average 

Hill 

j Valley 

Hill 

Valley 

Hill ’ 

Valley 

Hill 

Valley 

Cost of hauling milk per hundred- 









weight 

$0 . 26 

! $0.16 

$0.25 

$0.11 

§0. 14 

$0. 12 

$0.22 

So. 13 

Building investment per cattle unit. . 

Sas 

$57 

$56 

$49 

$46 1 

$S8 

^>54 


Building costs per cow 

$6 

1 Si 

$5 

Ss 

85 

$6 

$5 

$6 

Average years cow remains in herd . 

7.8 

7.8 

7.5 

6.8 

6.9 

7. 5; 

7 • S 


Number 'of farms using pure-bred 









bulls 

Per cent of farms using purebred 

7 

2 

1 

9 

6 

6 

9 

22 

17 

bulls 

Value of cows per head 

18 

$64 

9 

$65 

21 

$62 

$65 

$64 

69 

$72 

22 

$63 

$68 

Value of heifers per head 

$19 

$22 

$22 

$23 

$27 

$30 

$22 

$26 

Value of heifers that became cows, per 









head 

Number of heifers that became cows, 

SS 5 

$55 

^55 

847 

$63 

$62 

$56 

$57 

per too cows 

1 

15.6 

17.9 

12.0 

14.9 

“•3 

19.5 

13. 1 

17.8 


The primary purpose in comparing hill and valley farms is to emphasize 
the effect of location on practices. Conditions on the uplands, such as 
poor soil, higher elevation, rougher topography, and the longer distance 
to market, do not allow so intensive a system’ to be profitably conducted 
as is possible in the valle^^s. Whenever recommendations are made to 
farmers, or before one decides to locate in a section of so diverse charac- 
teristics, these fundamental facts should be given due consideration. 
They materially affect the system of farming. 

Cow4e sting-association herds 

In 20 of the 149 herds, containing 394 cows, cow-testing-association 
work was being done by the Susquehanna Valley and Killawog cow 
testing associations. Most of these herds were on valley farms. With 
ig.7 cows to the farm, they were about half as large again as the average 
herd. 
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The average quantity of grain fed in these 20 herds was 1485 pounds per 
cow^ of silage 6194 pounds, of other succulent feed 1070 pounds, and of 
dry forage 4034 pounds (table 113). Altho but 78 pounds of grain more 
than the average was fed, the quantity of silage used was nearly double 


TABLE 1 13. Amounts of Feed Used, Labor Required, and Other Quantities. 
FOR 394 Cows IN 20 Cow-Testing-Association Herds 



Amounts 

Total j 

Per cow 

Per 100 pounds 
of milk 
produced 

Number of farms ^ . 

20 

394 1 

240 
$26,183 

S6.925 

5,850 cwt, 1 

1,220.2 tons 
210.7 tons 
794.67 tons 

63,638 hours 

21 ,324 cwt. 
22,804 cwt. 

16 

80 



Number of cows 



Number of heifers 



Value of cows 

$66.45 

$28.85 

1 ,485 pounds 
6,194 pounds 
1 ,070 poimds 
4,034 pounds 

162 hours 
5,412 pounds 
5,788 pounds 


Value of heifers 


Grain fed 

Silage fed 

Other succulent feed 

Dry forage fed 

Human labor f except hauling 

milk) 

Milk sold 

25 . 6 pounds 
107.0 pounds 

18.5 pounds 

69.7 pounds 

2.79 hours 

Milk produced 


Purebred bulls 


Per cent of farms using pure- 
bred bulls 







the average. The value of feed used per cow was $63.80, as compared 
with the average of $56.10 (table 114). Thus, in general, the feeding 
was heavier. The average time spent was 162 hours per cow. This is 
fifteen hours more per cow than for the nearest-sized group. The cows had 
an average valuation of $66 a head and produced 5788 poimds of milk, 
of which 5412 pounds were sold. This yield is 256 pounds more than the 
average for all cows in the study. Of the 20 herds, 80 per cent used pure- 
bred bulls. 

The costs per cow averaged $109.46 for the herds in the associations. 
This is about $6 per cow more than the average for all herds. The costs 
other than feed, however, were about $i less per cow than for the average 
herd. 

The returns in association herds were $106.67 per cow, or about $6 more 
than the average. The loss was $2.79 per cow, or about the same as the 
^.^verage. 

The herd cost of milk for the twenty herds was $1.74 per hundredweight 
and the cow cost $1.71 per hundredweight, or 4 cents and 2 cents, respec- 
tively, higher than the average cost of milk production, but 10 cents less 
than the cost in winter dairies. 
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TABLE 1 1 4. Costs and Returns for 394 Cows in 20 Cow-Testing-Association 

Herds 


Items 


Value 


Costs: 

Grain 

Silage 

Other succulent feed 

Dry forage 

Pasture 

Bedding 

Human labor 

Horse labor 

Use of buildings 

Use of equipment. . . 
Interest on stock. . . . 

Interest on feed 

Bull service 

Miscellaneous items . 
Hauling milk 

Total costs 


Returns: 

Milk sold 

Milk and its products used 

Increase on cows* 

Manure 

Total returns 


Loss, 


Herd cost of milk 
Cow cost of milk. 


Total 


Per cow 


$9,030.00 

6.103.00 

698.00 

7 091-00 

1 .714.00 

291.00 
9.225.35 

364-50 
1 ,723.28 
' 158.90 

1. 309- 15 

333-00 

488 . 84 

798 . 00 
3.299.17 


$22.92 

15-49 

I 77 
19.27 

4-35 

0.74 

23-41 
0.93 
' 4.37 

0.40 

3.32 

0.85 

1.24 

2.03 

8.37 


$43,127-19 


$109.46 


$35,319-60 

2,406.33 

312.00 

3.991-74 


$89-64 

6. II 

0.79 

10.13 


$42,029.67 


$106.67 


$1,097.52 


$2.79 


$37,020.04 $1.74 per cwt. 

$36,417.12 $1.71 per cwt. 


*Value of calves at birth above depreciation on cows. 


A still better comparison is to contrast the averages for these herds with 
the figures for all herds containing more than 18 cows and averaging 23.3 
cows. The most striking points brought out by such a comparison are 
that the costs other than for feed for the cow-testing-association herds, 
and the returns, were approximately the same as for the nearest-sized 
group. But the association herds used feed valued at $9 more per cow and 
the production was 65 pounds less per cow. There was a loss of $3 per 
cow in association herds, while the average gain for herds with more than 
18 cows was $7 per cow. 

The facts that in association herds the cows were held at a "higher price, 
that production was better, that better bulls were used, and that the-^ 
feeding was heavier, show that a more intensive system of dairying than 
the average was followed with these herds. In organizing an association, 
especial effort is made to induce dairymen with the larger herds to join,' 
m order to finance the undertaking. Hence the mere fact that these dairy-^ 
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men joined associations is evidence that they were using tmusual methods 
or had herds larger than common. This is probably true of most herds 
doing cow-testing-association work elsewhere in the State. Thus, results 
from cow-testing-association work should not be taken as an indication 
of the average cost of milk production for any region. 

Milk hauling 

Two important factors affecting the cost of delivering milk to the 
station are the method of hauling, and the distance to the station. 
Common ways of getting milk from the farm to the station are for dairy- 
men (i) to haul their own milk only, (2) .to cooperate with one or more 
neighbors in hauling, (3) to hire their milk hauled, or (4) to use a combina- 
tion of these methods. * The number using each method is given in table 
IIS, and data on the labor required and the cost of hauling by the dif- 
ferent methods are given in tables 116 and 117. 


TABLE 1 15. Methods Used by 149 Dairymen in Delivering Milk to Market, 
AND Number Using Each Method 


Method 

Number 

using 

Hauling 

44 

15 

62 

Cooperating in hauling 

Hiring milk hauled 

Hauling part distance full time, hiring remainder 

13 

I 

Hauling part distance full time, cooperating remainder 

Hauling full distance part time, hiring remainder 

8 

Hauling full distance part time, cooperating remainder 

2 

Using three methods, full distance, part time each 

I 

Hirirter dista.no.ft part timf^ a.nd r.nopf=:ra.ting full distance part time 

2 

Cooperating’ part distance thruout and hirinp^ part distance thn^out 

I 




149 


Hauling own milk only . — On the average, 356 trips with a load of 240 
pounds of milk worth $3 .99 were made per farm by farmers who hauled their 
own milk thruout the season. The average distance from these farms to 
market was 1.8 miles. On six farms women made some of the trips, on 
four farms boys made some, and on two farms girls made some. In. all 
cases men made at least half the trips. The average time spent was 1.7 
human hours and 2.2 horse hours per trip. The average cost of hauling 
was 23 cents per hundredweight, or $12.53 per cow. This charge repre- 
sented 14 per cent of the money received for the milk, ii per cent of the 
^average cost of keeping a cow on these farms, or 13 per cent of the cost of 
producing and marketing the milk. As the distance hauled increased, the 
time spent per trip, and therefore the cost of hauling, also increased. 

Cooperating in hauling . — Fifteen faimers cooperated with one or more of 
their neighbors in hauling their milk. Altho on the average these farmers 
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TABLE 1 17. Cost of Hauling Milk Various Distances by Different Methods 
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lived 1.3 miles farther from market, which required 0.8 hour of human time 
and 2.7 hours of horse time additional to make a trip, the fact that they 
made 231 less trips per farm and hauled larger loads permitted of more 
economical hauling. The number of dairymen working together increased 
as the distance hauled increased. 

Hiring milk hatiled, — Sixty-two farmers hired their milk hauled thruout. 
On the average, milk was sent 361 days an average distance of 5.1 miles, 
nearly three times as far as those hauling their own milk hauled it; 
while the average cost of hauling was only 10 cents per hundred pounds, 
or $4.89 per cow, less than half as much. 

Hauling milk part distance and hiring remaining distance thruout the 
season,— Of the various combinations of the three methods, the commonest 
was for the dairyman to haul his milk part of the way, to a platform, and 
then hire it hauled the remaining distance to the station. In many cases 
this short haul was necessitated because the farm was located on a cross- 
road back from the main highway. The average distance that thirteen 
dairymen who used this method hauled their milk was 0.8 mile, and the 
average distance they hired it hauled was 5.8 miles. The labor cost of 
hauling the 0.8 mile was 17.8 cents per hundred pounds, while the amount 
paid to have the milk hauled 5.8 miles was only 10 cents per hundred 
potmds. If these thirteen farms had been located on collecting routes 
or on main highways, nearly all the time spent in making short hauls to 
platforms would have been saved. At the rates charged, this amounted 
to $i33S» or about $103 per farm. This is 5 per cent on $2060 per farm 
or on $16 per acre. 

If, when the fanner hauls or cooperates in hauling his milk, man labor 
is worth 15 cents an hour, woman or child labor 10 cents an hour, and horse 
labor 15 cents an hour, the rates here used, then the cheapest method of 
marketing milk is to hire it drawn. Studies have shown the same to be 
true in other regions when some of the labor was charged at lower rates. 
The important reason for this is that, by hauling full loads, men may 
make wages hauling milk long distances for a reasonable charge. Time 
taken to get ready, to hitch, and to unhitch, time lost on the road, and 
time lost in waiting at the station, when this time is worth average wages, 
makes the cost of a special trip with the product of a single herd very expen- 
sive. This is especially true when the herds are small. 

By cooperating, thereby reducing the number of trips, many farmers 
could keep their marketing costs more reasonable. For some an adjust- 
ment in the size of the business or in the system of farming, so as to provide 
more productive work especially between morning and night chores, would 
make it more economical for them to hire their milk hauled rather than to 
haul it themselves. This is particularly true for those farther from market. 
The ideal type of dairy farming would be one which kept men and horses 
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fully employed between milkings at productive work, and wliicli allowed 
each district to hire its milk hauled. 

PART III. concerning HEIFERS 

Near New York City, where purchased feed, hay, labor, and milk are 
usually higher in price, and in dairy sections of the State where more of 
the land is suited for crop growing, fewer heifers are raised. This is because 
heifers can be most cheaply raised in regions that have an abundance of 
cheap pasture land and cheap hay. Many of the herds supplying milk for 
Rochester and Niagara Falls markets, and some for the Buffalo market, 
are replaced almost entirely by purchase, as there is less pasture land in 
those sections. The southern-tier counties, of which Broome County is 
one, have an abundance of cheap pasture and receive less for milk than 
do counties nearer New' York. Hay also sells for less. Hence, conditions 
for raising dairy cattle are more favorable there. 

Of the 149 farms, 146 raised heifers. The other 3 replaced their herds 
entirely by purchase. 

The costs and returns for heifers of different ages were not kept separate. 
Therefore the relative costs of heifers for the first and second years were 
not found. 

On 25 farms, 54 heifer calves under one year were lost by death. The 
death rate was 10 per cent of the average number inventoried, or 7 per 
cent of the number started. 

Six heifers one year old or older died during the year. This is 1.3 per 
cent of the average inventory. Including the hide of one heifer slaughtered 
on the farm, seven hides were sold from five farms for $37. Of heifers of 
all ages, there were 244 more on hand at the end of the year than at the 
beginning. There were 125 more heifers sold than purchased. Together 
with the 304 heifers that came into milk, the net number of heifers for the 
year above those on hand and those purchased was 673, or 32.7 per hundred 
cows. 

Amounts of feed used and labor required 

The average number of heifers was 1002. Two heifers were considered 
one cattle unit. But since the number was averaged for each record from 
the inventory, the number of cattle units totals 502.7. 

The average age at which heifers freshened was not found. The quanti- 
ties used, the costs, and the returns are for all heifers on hand during the 
year. The figures per cattle unit may be considered the approximate 
cost of raising a heifer to two years of age. 

The ave’rage amounts of feed and labor used are given in table 118. 

Feed 

The details as to amounts, cost, and number of farms using each of the 
different kinds of feed used by heifers are given in tables i to 3 280 

to 284). 
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TABLE iiS. Amounts of Feed Used, Labor Required, and other Quantities, 

FOR Heifers 



Total 

Per cattle imit 

Per 

head 

Number 
of farms 
using 


146 

; . . 




T oo> 





s:o'> 7 




Pounds of whole milk 

215,464 

429 

215 

134 

Pounds of skimmilk: 





Separated on farm 

96,068 

I9I 

96 

32 

Purchased 

37,375 

74 

37 

21 

Pounds of buttermilk 

1,300 

3 

i 

3 

Pounds of grain 

267,116 

^ 531 

267 

139 

Silage 

310. 1 tons 

"^1,234 pounds 

619 

45 

Other succulent feed 

25.25 tons 

100 pounds 

50 

II 

Dxy^ forage 

806 . 1 tons 

3,207 pounds 

1 , 609 

138 

Days on pasture 

17,818 

1146 


122 

Hours of human labor: 





Summer 

4 , 696 

9-3 

4-7 

75 

Winter 

23,038 i 

45-8 

23.0 

142 

Hours of horse labor 

1,259 ; 

2.5 

1-3 

49 

Average value of heifers 

$23,626 j 

$47.00 

$23.58 



*392.5 heifers were fed silage. This is 1580 pounds each, 
t Per farm pasturing. 


Whole milk . — About io8 tons of whole milk was fed to heifers on 134 
farms. This is an average of 429 pounds per cattle unit, or about 375 
pounds per heifer under one year old on hand at the end of the year. 

Skimmilk . — On 32 farms, 48 tons of skimmilk separated on the faims was 
fed to heifers. Twenty-one farms purchased 19 tons of skimmilk to feed 
to heifers. The average price paid was 17 cents per hundred pounds. 
All skimmilk averaged 232 pounds per heifer calf on hand at the end of 
the year. 

Grain . — The average amount of grain used was 531 pounds per cattle 
imit of heifers, or 267 pounds per head. The amount of calf meal used 
per heifer under one year old on hand at the end of the year was 25 pounds. 

Succulent feed . — Forty-five farms fed silage to heifers. The total amount 
fed, divided by the number of heifers on all farms, averaged 1234 pounds 
per cattle unit, or 619 pounds per head. The average for farms feeding 
silage was 3160 pounds per cattle unit, or 1580 pounds per head. 

Small quantities of other succulent feeds were used on eleven farms. 

Dry forage.— An average of 3207 pounds of dry forage per cattle unit, 
or 1609 pounds per head, was given to heifers. 

Pasture . — In all, 122 farms pastured heifers at home. The average 
time pastured was 146 days per farm pasturing. 

Labor 

Most of the time spent in taking care of heifers is in winter. The aver- 
age human hours were 55.1 per cattle unit, or 27.7 hours per head. The 
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cattle-unit figure represents about 71 per cent of the time spent per cow 
exclusive of milking. Of the labor on heifers, 45.8 hours were spent 
in winter and 9.3 hours in summer. 

There is some horse labor in hauling feed and bedding, taking heifers 
to pasture, and buying and selling. This averaged 2.5 hours per cattle 
unit, or 1.3 hours per head. 

Costs, returns, and profits 

The gross cost per cattle unit of heifers was $56.84 (table 119). This 
• checks with $56.63, the average value at time of freshening for heifers 
that calved for the first time, and illustrates how accurately farmers can 
estimate costs. The value of manure at $1.25 a ton amounted to $9.62 
per cattle unit, and the appreciation on heifers $43.54 per cattle unit. 
These returns lacked $3.68 per cattle unit, or $1.85 for each heifer kept, 
of equaling the charges. Peed represents a larger proportion of the cost of 
raising a heifer than of the cost of keeping a milch cow. 


TABLE 1 19. Average Costs and Returns for 1002 Heifers 



Total 

Per 

cattle 

unit 

Per 

head 

Per 

cent 

Costs: 





Whole milk 

fe. 5 i 7-77 

0 

0 

«>. 

$3-51 

12.3 

Skimmilk: 




' 

Farm 

171.17 

0.34 

0.17 

0.6 

Purchased 

64.00 

0.13 

0.07 

0.2 

Buttermilk 

2 45 

O.OI 

0.00 


Grain 

4,390.66 

8.73 

4-38 

15-4 

Silage 

I ,548.00 

3.08 

1-55 

5.4 

Other succulent feed 

152.00 

0.30 

0.15 

0.5 

Dry forage 

8,146.00 

16.20 

8.13 

28.5 

Pasture ; 

I ,907.00 

3-79 

1.90 

6.7 

Bedding 

292 . 00 

0.58 

•0.29 

1 .0 

Human labor 

4,160.10 

8.28 

4-15 

14.6 

Horse labor 

188.85 

0.38 

0. 19 

0.7 

Use of buildings 

2,143,21 

4,26 

2.14 

7.5 

Use of equipment 

221.45 

0.44 

0.22 

0.8 

Interest on stock 

I ,181 .30 

2.35 

1. 18 

4-1 

Interest on feed and supplies 

305-50 

0.61 

0.31 

1 .1 

Miscellaneous 

182.00 

0.36 

0. 18 

0.6 

Total costs 

$28,572.80 

$56.84 

$28.52 

100.0 

Returns : 





Manure 

$ 4.837-65 

$ 9-62 

$ 4-83 

18. 1 

Appreciation 

21 ,887.00 

43-54 

21.84 

81.9 

Total returns 

$26,724.65 

$53-16 

$26.67 

100.0 

Difference (= loss) 

$I ,848.15 

$3-68 

$1.85 


Value at birth, plus purchases, less sales and 


hides 

$2 ,434 .00 

$4.84 



Cost of raising a heifer to two years old .... 

$26,169.15 

$52.06 
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The cost of raising a heifer to two years old is the total cost, $56.84, 
plus the value at birth, $444 per cattle unit, plus heifer purchases, $3.64, 
less heifer sales and hides, $3.24, less manure, $9.62 per cattle unit a net 
cost of $52.06 per head. Since some heifers die or are disposed of before 
freshening, the cost per head of those that freshen is higher. 

of herd 

The number of heifers kept is not always proportional to the number 
of cows, but the methods of feeding and taking care of heifers is perhaps 
influenced more by the number of cows than by the number of heifers 
kept. 

Like cows, heifers are fed more intensively in the larger herds.. More 
milk , more grain, more silage, and more dry forage was used by heifers 
on farms keeping more than eighteen cows than on farms keeping from 
six to ten cows. Heifers also had a higher valuation in the larger herds 
than in the smaller herds, a safe indication that they were better grown. 
It is probable that they make a better class of cows, because they 
come from better stock and are better grown than the heifers in small 
herds. 

The relation of the number of heifers raised to the labor cost of raising 
them is shown in table 120: 


TABLE 120. Relation of Number of Heifers Raised to Labor Cost of Raising 


Number of heifers per 
farm 

Number 

of 

farms 

Cattle 

units 

of 

heifers 
per farm 

Hours 

per 

cattle 

unit* 

Cost of labor at various rates per hour 

15 

cents 

20 

cents 

25 

cents 

30 

cents 

35 

cents 

4.7 

II. s 

S3 

28 

2.3 

5.8 

69.2 

47.7 

$10.38 

7.16 

S13.84 

9 54 

$17.30 

11.92 

$20,76 

14.31 

$24. 22 
16.70 

Difference between groups. . 


3-5 

21.5 

$3.22 

$4-30 

$5.38 

$6.45 

$7.52 


* Labor in raising a heifer to two years of age. 


Heifers in three seasonal groups 

The inteusity of the methods ased in feeding and taking care of heifers 
is closely correlated with the intensity of the methods used in handling 
the milking herd. That is, in summer dairies heifers receive less feed, 
particularly silage, than in winter dairies. But the amount of labor 
required is much the same, regardless of the proportion of milk produced 
in summer. 

In the siunmer dairies, wheat by-products, ground oats and com, and 
oats, made up 6o per cent of the concentrates fed heifers. In winter dairies 
these made up only 33 per cent of the concentrates, chiefly because more 
mixed feed, commeal, and gluten were used in these herds. The d^ta 
are given in table 121 \ 
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TABLE 12 1. Relation of Season of Production to Concentrates Used by 

Heifers 


Kind of feed 

Less than 33 per cent 
of milk sold dur- 
ing May, June, 
and July. Winter 
dairies, 54 farms, 
210.3 heifer cattle 
units 

More than 40 per 
cent of milk sold 
during May, June, 
and July. Sum- 
mer dairies, 41 
farms, 128.7 heifer 
cattle units 


Pounds 

Per cent 

Pounds 

Per cent 

Commeal 

13.480 

II .0 

5 >405 

9-4 

Gluten 

14,210 

II . 6 

4,375 

7.6 

Hominy 

500 

0.4 

3.075 

5-4 

Com and oats 

Whole oats 

300 

0.2 

6.350 

700 

5,790 

II. I 
|l.2 

10 . I 

Ground oats * 

*5.264 

4-3 

V^Tieat bran. ■ 

13,070 

10.7 

2,275 

j' 4 -o 

Wheat feed 

19,445 

15.8 

16,220 

28.3 

Wheat middlings 

1,940 

1.6 

3,775 

6.6 

Cottonseed meal 

2,405 

2.0 

300 

0.5 

Oilmeal 

2,820 

2.3 

1,450 

2.5 

Calf meal 

6.752 

5-5 

3,410 

6.0 

Brewers' grains 

Dried beet pulp 

590 

0.5 

210 

100 

0.4 

0.2 

Other grains not by-products 

2.370 

1-9 

310 

0.5 

Mixed feeds 

39.465 

32.2 

3,560 

6.2 

Total t 

122,611 

100.0 

57.305 

100.0 


'* Including a small quantity of whole oats not recorded separately, 
t Omitiing sail. 


In stimmer dairies a larger proportion of the roughage fed heifers was 
com stover and oat straw than in winter dairies. The figures showing 
the roughages used are given in table 122 : 


TABLE 122. Relation of Season of Production to Roughages Used by 

Heifers 


Kind of feed 

Less than 33 per cent 
of milk sold dur- 
ing May, June, 
and July. Winter 
dairies, 54 farms, 
210.3 heifer cattle 
units 

More than 40 per 
cent of milk sold 
during Alay, June, 
and July. Sum- 
mer dairies, 41 
farms, 128.7 heifer 
cattle units 

Tons 

Per cent 

Tons 

Per cent 

Succulent feeds: 

Com silage 

183.6 

2-5 

98-3 

1-3 

25.0 

1 .0 

10. 0 

69.4 

2.8 

27.8 

Green com 

Turnips 

Mangels 

0.5 

0.2 

6 d 

Pnta.tnes 



Total . 



186.8 

100.0 

36.0 

100.0 
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TABLE 122 {concluded) 


Kind of feed 

Less than 33 per cent 
of milk sold dur- 
ing LI ay, Ji-ine, 
and July. Winter 
dairies, 54 farms, 
210.3 heifer cattle 
units 

More than 40 }Kr 
cent of milk sold 
during May, June, 
and July. Sum- 
mer dairies, 41 
farms, 128.7 heifer 
cattle units 


Tons 

Per cent 

Tons 

Per cent 

Dr\’ forage: 

Alfolfp I'lpx’’ 

3-0 

12.0 

0. S 



C'lmrfi-r 

3.2 



Clover (second cut) 

1-5 

0.4 

2.0 

1 .0 

Timothy hay 

50.8 

13.6 

8.8 

4-4 

Mixed hay 

277.6 

7-4. 2 

158.2 

79-5 

Oat hay • 


0.7 

5-0 

2.5 

Oat and pea hay 

31 

0.8 

1-5 

0.8 

Millet 

8.2 

2 . 2 

3-0 

1.5 

Oat straw fed 

0.9 

0.2 

5-5 

2.8 

Com stover 

14.6 

3-9 

14.9 

7-5 

Total 

1 374-2 

100.0 

1 

198.9 

100.0 


Fiirther data on the relation of season of milk production to various 
factors for heifers are given in table 123. 

Practically every item of cost for heifers and every item of return is 
less in summer dairies than in herds following the winter ' system. The 
cost of raising a heifer to two years old in the winter dairies was $57.83 
and in the summer dairies was ^f44•75• There was little difference, however, 
in the value at freshening. Probably those in winter herds freshened at 
an earlier age, so that the relative difference between cost up to the time of 
freshening and value may not be as much as the figures suggest. 

Data showing the relation of production and season of production to 
costs and returns for heifers are given in tables 124 and 125. 

The fact that the ratio of heifer calves to older heifers was higher in 
summer dairies suggested the possibility of a change in the relative cost of 
raising a heifer in the different season groups, if the A-ounger heifers were 
considered the equivalent of one-fourth cattle unit each, and the older 
heifers one-half cattle unit each, instead of all as one-half .cattle unit. 
But the relative costs per cattle unit are not changed noticeably by this 
method of calculation. 

More heifers in proportion to cows were found in the small herds and in 
the summer dairies. 

Production per cow, and costs and returns for heifers 

No tabulation was made to show the detailed costs and returns for 
heifers in low- and high-producing herds, because production per cow is 
closely correlated with season of production. 
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TABLE 124. Relation of Season of Production to Costs and Returns for Heifers 
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Fig. 69. RELATION OF PRODUCTION PER COW AND SEASON OF PRODUCTION TO COSTS 

AND RETURNS FOR HEIFERS 

The difference in the cost of raising heifers in low-producing and in high-producing herds was greater 
in winter dairies than in summer dairies 


Almost without exception the cost of raising heifers in high-producing 
herds is greater than in low-producing herds. The difference is greater 
in winter dairies than in summer dairies. The least cost per heifer was 
in the lower-producing summer dairies, and the highest cost per heifer 
was in the higher-producing winter dairies. , 

Probable cost at. 19^0 prices 

Feed, labor, and other costs advanced from 1915 to 1920, and therefore 
the cost of raising a cow in 1 9 2 o was much higher than in 1 9 1 5 . An attempt 
has been made to estimate the probable cost in 1920 by applying approxi- 
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mate prices for that year to the quantities found in this investigation. In 
table 126 this cost is given for winter dairies, and in table 127 for summer 
dairies. 


TABLE 125. Relation of Production and Season of Production per Cow to 
Costs and Returns for Heifers 


Per cent of milk sold during Ma^^ June, 
and July 

Pounds of milk produced per cow 

Under 

4500 

4501- 

5500 

5501- 

6500 

Over 

6500 

Less than 33 per cent : 

Cost per eattle unit 

$50 

54 
+ 4 

$56 

48 

• -S- 8 

$64 

62 

— . 2 

$76 

60 
— 16 

Returns per eat tie unit 

Gain or loss 


From 33 to 40 per cent; 

Gnst per eat tie unit. . . . 

$49 

54 

+ 5 

$49 

47 
— 2 

$66 

61 
■— 5 

$61 

49 

— 12 

Returns per cattle unit 

Gain or loss 


More than 40 per cent: 

Cost per cattle unit 

$47 

42 

— 5 

$45 

50 

+ 5 

$53 

51. 

— 2 

*143 

52 
+ 9 

Returns per cattle unit 

Gain or loss 


Average: 

Cost per cattle unit 

^49 

51 

+ 2 

52 

$51 

48 
— 3 

56 

$61 

58 
— 3 

58 

$71 

58 
— 13 

59 

Returns per cattle unit 

Gain or loss 

Value of heifers that became cows 



* Only two farms in this group. 


TABLE 126. Probable 1920 Cost of Raising a Heifer to Two Years of Age in 
Winter Dairies, Broome County 


(Less than 33 per cent of milk sold in May, June, and July, 54 farms, 208 heifers tinder 
one year, 212 heifers one year old or over, 210.3 cattle units of heifers) 



Average 
per cattle 
unit 

Price 

in 

1914-IS 

Actual 
cost per 
cattle 
unit in 
19 1 4-1 5 

Esti- 

mated 

1920 

price 

Estimated 
cost per 
cattle 
unit at 
1920 
prices 

Whole milk 

438 pounds 
212 pounds. 
589 pounds. 
1,746 pounds. 

3 1 pounds . 
3,411 pounds 
147 pounds. 
S 2 .S hours. . 

$ 1.70 
0. 16 
32.66 

S • 00 

$ 7.43 

$ 3-57 
0.80 
60.00 

$15.64 

1.70 

17.67 

6. II 

0.08 

34. II 
0.74 
18.38 

Skimmilk .... 

Grain 


Silage 

A 

Other succulent feed 

2.58 1 

TO CA 

4 * 

5*00 

Hay 

0, 04 

T 7 07 

20 00 

♦Other dry forage i 

7.76 

0 T ^ 

0 C 7 

10*00 

Human labor 

U. ^ / 

7. 87 

0 *3 C 


\J * i 


Feed and labor 



$48.17 

83-3 

$ 57 . 83 * 

$57.34 


$ 94-43 

Per cent of total cost 




Total cost for two years 




$113.36 

Value of heifers that became cows 










*The total cost of keeping a heifer for two years equals the value at birth of heifers bom during the year, 
plus the cost of heifers purchased, plus other heifer costs, less receipts for heifers and heifer hides sold, 
less value of manure, divided by the number of cattle units of heifers. 
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4063 4961 5916 7136 

Pounds of milk produced per co w 

Fig. 70. RELATION OF PRODUCTION PER COW TO COSTS AND RETURNS PER CATTLE UNIT 

OF HEIFERS 


TABLE 127. Probable 1920 Cost of Raising a Heifer to Two Years of Age in 
Summer Dairies, Broome County 

(More than 40 percent of milk sold in May, June, and July, 41 farms, 144 heifers 
under one year, 113 heifers one year old or over, 128.7 cattle units of heifers) 



Average 
per cattle 
unit 

Price 

in 

1914-13 

Actual 
cost per 
cattle 
unit in 

1914-15 

1 Esti- 
mated 
1920 
price 

Estimated 
cost per 
cattle 
unit at 
1920 
prices 


32s pounds 
296 pounds 
44s pounds 
389 pounds 
I 71 pounds 
2,776 pounds 
316 pounds 
54 9 hours 

$ i.ss 

0. 19 
33.71 

S.oo 
2. 98 
9-94 
4.30 
o.is 

$ 5.04 
0.57 
7.50 
0.97 
o.si 
13.80 
0.68 
8.24 

$ 3.2s 
0.80 

60.00 

7.00 

5.00 

20.00 

10.00 

0 35 

$10.56 

2.37 

13.3s 

1.36 

0.43 

27.76 

1 . 58 

19. 22 


Grain 

Silage 

Other succulent feed 

Hay 

Other dry forage 

Human labor 


Peed and labor 



$37.31 

83.4 

S44 75 
858.62 

.' i 

$76.63 

Per cent of total cost 



Total cost for two years 




$91.88 

Value of heifers that became cows 
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Results for first and second years from other sources 

The quantities of feed used in raising a limited number of heifers the 
first and second years have been reported. These are given in table 128. 
If estimated 1920 prices in New York are applied to these quantities, as 
previously to the Broome County quantities, the results are as given in 
table 129. 

One cannot absolutely precalculate costs, first, because of the uncer- 
tainty of choosing correct prices to apply to quantities, and secondly, 
because of the fact that changes in prices cause changes in practice. 


table 128. Quantities of Feed Used in Raising Heifers, First and Second 
Years. Various Investigations 


Wis- 
consin 
farm i 


Ohio 
experi- 
ment 
sta- 
tion 2 


Ohio 
experi-' 
ment 
sta- 
tion 2 


12 

Ohio 

farms 


Connecti- 
cut _ 
experi- 
ment 
station ^ 


Average 


Jersey 


Jersey 


Holstein 


Holstein, 

Jersey, 

Guernsey 


First year: 

Number of heifers 

Whole milk (pounds) 

Skimmilk vpounds; 

Grain (pounds,' 

Silage (pounds) 

Hay (pounds) 

Com stover (pounds) 

Pasture (days) 

Second year: 

Niimber of heifers 

Skimmilk (pounds) 

Grain (pounds) 

Silage (pounds) 

Hay (pounds) 

Com stover (i>ounds) 

Pasture (days) 

Weight at birth (pounds) . . . . 
Weight at one year (pounds) . 
Weight at two years (pounds) 


342 

,165 

547 

353 

857 


3.250 

1,120 

672 

171 


40 


46s 

,92 


597 

458 


709 

40 

122 


29 

87 

78s 

2,426 

1.038 

254 

159 

S6 

472 

758 


29 

499 

2,786 

656 

586 

768 

29 

128 



s 


510 

445 

452 

1,860 

2,953 

2,738 

378 

303 

496 

851 

1,244 

698 

806 

918 

812 

348 


83 

122 

? 

? 


22 

174 

870 

,247 

,419 

232 

151 

82 


72 

279 

3.422 

1,308 

652 

176 


434 

1,693 

2,227 


168 


67 
474 
2,608 
1,422 
362 
1 6s 


571 

962 


1 United States Agricultural Department, Bui. 49, pages 6 and 10. 

2 Ohio Agricultural Experiment Station. Bui, 289, pages 9-10. 

*Ohio Agricultural E.xnerimen: Station. Bui. 289, pages 13-14. 

* Ohio Agricultural E.«iper:mc-r.t Station, Monthly Bui., vol. 2, no. 9, page 292. 
s Storrs Agricultural Experiment Station, Bui. 63. 


table 129. Probable 1920 Cost for First and Second Years. Various 

Investigations 


• 

Average 

per 

heifer 

(poimds) 

Estimated 

1920 

price 

Cost at 
estimated 
1920 
prices 

First year: 

Whole milk 

452 

2,738 

496 

698 

812 

83 

$ 3-57 
0.80 

60.00 
7.00 

20.00 

10.00 

$16.14 

21.90 

14.88 

2.44 

8.12 

0.42 

Skimmilk. 

Grain 

Silage 

Hay 

Com stover 

Bam feed first year 

$63.90 
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TABLE 129 {concluded) 



Average 

per 

i heifer 
' (pounds) 

Estimated 

1 1920 

price 

Cost at 
estimated 
1920 
prices 

Second year: 

Skinimilk 

67 

474 

2,608 

1,422 

362 

$ 0.80 

60.00 
7.00 

20.00 

10.00 

$ 0.54 
14.22 
9*13 
14.22 

1. 81 

$39-92 . 

$103.82 

S18.38 

$146. 70 

Grain 

Silage 

Hay 

Com stover 

Bam feed second year 

Total for two years 



Labor (Broome County winter dairies), 52.5 hours 
at cents ' 



Assuming feed and labor at 83.3 per cent (Broome 
County winter dairies), total cost for two years. . 

1 

1 



PART IV. CONCERNING HERD BULLS 

On 17 farms no herd bulls were owned. Of these 17, 4 pastured bulls 
in return for their use, 7 hired bull service, and 6 received the use of a 
bull free. The remaining 132 farms used their own bulls. On these farms 
the common practice was to raise a bull calf to be used for one or two years 
and then sold for slaughter. In some cases this was a purchased calf, but 
too often it was a grade calf from the farmer’s own herd. 

Bull calves to be kept 

About 40 per cent of the farms reported calves on hand to be kept for 
herd bulls. The average number was 67, valued at $1074, or $16.03 ^ 
head. During the year 2 4 were purchased to be raised, for $ 7 5 2 , an average 
price of $31.33 a head. On 50 farms, 54 of the bull calves bom during 
the year were kept for future use. Their average value at birth was $4.19. 
Two were slaughtered or sold for slaughter at an average price of $20, 
and two died. 

Herd hulls from one to two years old 

The average number of bulls on hand from one to two years old was 60, 
valued at $2162, or $36.15 a head. During the year there were 20.5 
bulls of this age purchased for $35.07 each, 25.5 slaughtered or sold for 
slaughter at $38.82 each, 7 sold to be used in other herds at $44 each, and 
one that died. 

Herd bulls moie than two years old 

A lesser number of older herd bulls were kept. The average number 
more than two years old was 45, valued at $3102, or about $68.93 ^ head. 
During the year 10.5 bulls more than two years old were purchased at 
$43.62 each, 30 were .slaughtered or sold for slaughter at $56.56 each, and 
7 were sold to be used in other herds at an average price of $81.86 each. 
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Bulls of this age are commoner in the larger herds. Of all bulls more than 
one A^ear old sold, less than one-fourth went for service in other herds. 

On the 132 faiTQS there was an average number of 17 1.7 herd bulls, 
representing 109. i cattle units. In calculating the cattle units of herd 
bulls, those more than two years old were considered as one cattle unit 
and all tmder this age as one-half cattle unit. 

Feed tised 

The amounts and kinds of feed used by bulls have been given in tables 
I to 3 (pages 280 to 284). 

Whole milk. — On 65 farms, 26,275 pounds of whole milk were fed to 
67 bull calves to be kept. This is an average of 392 pounds per calf. From 
200 to 600 pounds was the usual amount fed, depending largely on the price 
of milk at the time the calf was started, the amount of skimmilk available, 
whether or not the calf was purebred, and other factors. When feeding was 
heavier, rarely did the increased value of the calf equal the value of the 
milk used. In one grade herd, a purebred Holstein calf valued at $20 at 
birth was fed whole milk for twelve weeks — a total of 1820 pounds, which 
would have sold for $33.31, being used. This calf used also 100 pounds of 
calf meal, costing $3, and a small quantity of hay. At the end of the period 
he was valued at $50. Seldom does it pay to feed as much milk as this 
to a bull calf. Bull calves started largely on milk substitutes develop 
bone and frame, and, if fed equally well later, usually make as satisfactory 
animals as do calves fed heavily on whole milk, and at much less cost. 

Skimmilk.— Eight farms had their own skimmilk, and five purchased 
skimmilk to feed to bulls to be kept. The average amount fed was about 
636 pounds per calf using it, but the amount varied from 200 to nearly 
2000 pounds. In some instances skimmilk was substituted for all of the 
whole milk except a few feeds. Where plenty of skimmilk is available 
at a reasonable price, the feeding of whole milk after the first week to bulls 
to be raised is too expensive. 

Gmin.— Of 132 farms keeping herd bulls, 108 fed the bulls grain. The 
average amount used was 533 pounds per cattle unit, or 339 pounds per 
head. Ten farms fed 1000 pounds or more per bull. It is questionable 
whether for bulls of this quality as much grain as 1000 pounds is good 
economy except in finishing a bull for the block. 

On 2 1 farms, 1426 pounds of calf meal was fed to bulls to be kept. This is 
about 68 pounds per calf using meal. 

Succulent feed.— On 39 farms, 78 tons of silage was fed to herd bulls. 
The amount varied from 0.5 ton to 4 tons per farm. The average quantity 
used was 1430 pounds per cattle unit, or 909 pounds per head. In no 
case was more than 4 tons given to a bull. 

On 6 farms, small quantities of turnips, potatoes, and mangels were used. 
The average was 52 pounds per cattle unit, or 33 pounds per head. 
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Dry forage .' — The larger proportion of the feed given to bulls is mixed 
hay and other dry forage. This varied from o.i ton to 5 tons per farm. 
The usual allowance was from i to 3 tons for a yearling or an older bull. 
If the roughage is of good qualitA’^, a bull will keep in good condition on 
little else. The average amount fed was 3430 pounds per cattle unit, 
or 2179 pounds per head. 

Pasture . — On 100 farms, bulls were allowed to pasture with the cows an 
average of 131 days per farm. On the remaining 32 farms the}’' were kept 
in the stable and the barnyard thruout the year, or tethered a part of the 
time on the meadows. The practice of pasturing is commoner in the sum- 
mer dairies. 

Often when it was not desired or was not possible to pasture the bull 
with the herd, practieaUy full feed from shortly after the hay was cut till 
late in the fall was provided by staking him on a near-by meadow. This 
saved the expense for hay and the time spent in taldng care of the bull in 
the stable, but necessitated the spending of extra time in providing water. 

Usually the cheapest way of summering a bull is to allow him to pasture 
with the herd; the next cheapest is tethering him; and the most expensive 
is keeping him in the stable. A bull will make better gains in the field 
than in the bam during summer, and this is particularly important if he 
is about to be sold. 

Labor 

Since on most farms the bulls were pastured practically four-fifths of the 
pasture season, the labor required during the summer was negligible. 

TABLE 130. Average Amount of Feed Used, Labor Required, and Other 

Quantities, for 67 Bull Calves to be Kept, 59,7 Herd Bulls from One to 

Two Years Old, and 45 Herd Bulls more than Two Years Old 


Total* 


Per cattle unit 


Number of farms 

132 

Average number of herd bulls 

171.7 

Average cattle units of herd bulls 

109. 1 

Pounds of whole milk 

26,275 

Pounds of skimmillv’. 


Separated on farm 

6.493 \ 

Purchased 

2,775/ 

Pounds of grain 

58,203 

Silage 

78 tons 

Other succulent feed 

2 . 85 tons 

Dry forage 

187.1 tons 

Days on pasture 

I3D39 

Hours of human labor: 


Summer 

D145 

Winter 

6,852 

Hours of horse labor 

37 

/Average value of herd bulls 

^b,335 


241 


85 

533 

1.430 pounds 
52 poundsj 

3.430 poundsi 
ti3i 

10 

63 

0.3 

$58.07 


Num- 
Per ber of 
head farms 
using 


153 


65 


54 

339 

909 

. 33 
2,179 


/8 

l5 

108 

39 

6 

118 

100 


7 

40 

0.2 

$36.90 


35 

120 

5 


*Given in previous tables. 
fPer farm pasturing. 
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The time spent in summer averaged 10 hours per cattle unit, or about 7 
hours per head, while that spent in winter averaged 63 hours per cattle 
unit, or 40 hours per head (table 130). The maximum time spent on herd 
bulls, on any farm, was 227 hours. The average total time was 73 hours 
per cattle unit, or a little more than a third of the time spent in taking care 
of a cow and handling her product. 

All the returns from herd bulls averaged $41.65 per cattle unit, or $26.47 
per head (table 13 1). On 35 of the 132 farms, the returns exceeded the 
cost of herd bulls. ' 


TABLE 131. Average Costs and Returns for 67 Bull Calves to be Kept, 
59.7 Herd Bulls from One to Two Years Old, and 45 Herd Bulls more than 
Two Years Old 



Total 

Per 

cattle 

unit 

Per 

head 

Per 

cent 

Number of bulls 

171.7 

109. I 




Number of cattle units 








Costs: 

Whole milk 

$ 429.47 
17.08 

948.00 

388.00 
9.00 

I ,911.00 

346.00 

$ 3.94 

0.16 

8.69 

3.56 

0.08 

17.52 

.2 T 7 

5 ft 2 

6.8 

Skimmilk 

O.IO 

Grain 

0 

T c n 

Silage 

0* 0-^ 
2.26 

n ns: 

6.1 

0 2 

Other succulent feed 

Dry forage 

II. 13 
2.01 

30.2 

Pasture 


O' ^ / 

0 • 0 

Total feed 

14.048 . 55 
115.00 
1 . 199-55 

$ 37-12 

T nc 

$23-57 

0.67 ; 

6-99 

0.03 

7 7 T 

64. 1 
1.8 
18.9 

0 . I 

Bedding ‘ 

Human labor 

TO Qfi 

Horse labor 

0 Os: 

Use of buildings 

0 • 00 
464.46 
71.65 

316.75 

91.00 

20.00 

4.26 

0.66 

7.3 

T T 

Use of equipment 


Interest on stock 

0 , 42 
1.84 
0.53 

n TO 

X • X 

c n 

Interest on feed and supplies 

2 . 90 
0.83 
0.18 

T A 

Miscellaneous 

1 .4 




Total costs 

56,332.51 

$58.04 

$36.88 

T rvr\ 


lUU . U 

Returns: 

Manure 

$i ,063.21 

0 ‘ 2 ' 3 Q 00 

$ 9-75 
30.60 

T 

$ 6.19 

19.45 

0.83 

23.4 

73.5 

Appreciation 

Amount received for service 

» ooV . 

142.00 



3 • I 

Total returns 

$ 4 , 544.21 

$41-65 




.5,20.47 

100 . 0 

Difference (= cost of keeping herd bulls).. . . 

$1,788.30 

$16.39 

$1.68 

$10 .-41 
$1.07 
$11.48 


Amotmt paid for service, 28 farms 

$183.00 

$1,971.30 


Total cost of bull service 

$18.07 


— : — 



Cost of keeping herd bulls 

The difference between the costs and returns was considered the cost of 
keeping herd bulls and was charged to cows. This averaged $16.39 
cattle unit, or $10.41 per head. 
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Cost of bull service on farms keeping herd bulls 

In addition to the costs just given, $125 was paid by 18 of the farms keep- 
ing herd bulls, for the use of other bulls. This makes the cost of bull 
sendee on farms keeping herd bulls S1913.30, or 99 cents per cow. 

Cost of bull service on farms hiring senice on ly 

On 7 other farms, keeping 65.5 cows, $58 was paid for the use of bulls. 
The cost of bull service per cow for these farms was 82 cents, in. addition 
to the time spent driving the cows. 

Total cost of bull service 

Thus, on 149 farms the cost of bull sendee was $1971.30, or 96 
cents per cow kept, including 6 farms that received the use of a bull 
free. The cost reached as high as $5 per cow on some farms. On farms 
where the returns from herd bulls exceeded the cost, the excess was 
credited to cows. 

Comparison of grade and prtrebred brills 

On 39 farms purebred bulls were kept. Of these, 30 used registered 
Holst eins, 6 used Holsteins eligible to registry, and 3 used registered Guern- 
seys. On the remaining 93 farms, grade bulls were used. 

Purebred bulls were fed more liberally and were given more care than 
were grades. Excepting pasture, horse labor, and skimmilk, every 
item of cost was higher for purebred bulls than for grades. 

Comparative figures for grade and purebred bulls in relation to various 
factors are given in tables 132 to 136. 

The fact that the costs are slightly less is no argument for using grade 
bulls. There are many farmers now using grade bulls who should have a 
purebred bull of one of the leading dairy breeds. The larger the herd 
and the more intensive the system, the more important this becomes. 
The damage resulting from the use of a poor bull is much greater in a large 
herd than in a small one. 

Age of bull 

The increased value of bull calves and of yearling bulls is more likely 
to exceed the cost of their keep than is the increased value of older bulls. 
Ordinarily, therefore, the practice of selling bulls after one or two years of 
use results in cheaper bull service or greater net returns from herd bulls 
than where they are kept longer. Under unusual conditions with pure- 
bred or high-grade animals this may not be true. 

Of the 132 farms with herd bulls, there were 16 that kept grade bulls 
and 12 that kept purebred bulls, all one year old or older. There were 
also 56 other farms that kept grade bulls and 12 other farms that kept 
purebred bulls, all of which were less than two years old. The costs and 
returns for herd bulls on these farms illustrate the point made in the pre- 
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ceding paragraph. On many farms, bulls of all these ages were kept. 
In such cases the cost of keeping the older bulls was combined with the 
cost of raising the younger animals, and therefore these records are omitted 
from the tabulation. 


TABLE 133. Costs and Returns for Herd Bulls 


Items 

Grades 

Purebreds 

Total 

Per 

cattle 

unit 

Per 

head 

Total 

Per 

cattle 

unit 

Per 

head 

Costs: 

Whole milk 

Skimmilk 

Grain 

Succulent feed 

Dry forage 

Pasture 

Bedding 

Human labor 

Horse labor 

Use of buildings 

Use of equipment 

Interest on stock 1 

Interest on feed and supplies ...... 

Miscellaneous 

Total costs 

$ 292.37 
15.41 

595.00 

196.00 
1,246.00 

265 • 00 
67.00 
801.60 
4. 80 
290.47 

45 . 35 

159.00 
55.50 

4.00 

$ 3.95 

0. 21 
8.03 
2.65 
16.82 
3.58 
0.90 
10.81 
0.06 
3.92 
0.61 
2.15 

0.75 

0.05 

$2.34 
0. 12 

4 77 

1.57 

9.99 

2.13 

0.54 

6 43 
0.04 
2.33 
0.36 
1.28 

0.45 

0.03 

$137.10 

1.67 

353-00 

201.00 

665.00 

81.00 

48.00 
397.95 

0.75 

173.99 

26.30 

157.75 

35. SO 

16.00 

$ 3.92 
0.05 
10.09 
5-74 
19.00 
2.31 
1.37 
11.37 
0.02 
4.97 
0.75 

4 - 51 

I . 01 

0.46 

$ 2.92 
0.03 

7. SI 
4.28 

14.15 

1 .72 

1 . 02 
8.47 
0.02 
3.70 
0.56 
3-36 
0.75 

0 34 

i $4,037.50 

$54.49 

1 $32 38 

$2,295.01 

$65.57 

$48 83 

Returns: 

Manure 

Appreciation 

Amount received for service 

Total returns 

$ 693.18 

2 , 403 . 00 
34.00 

$ 9.35 
32.43 
0.46 

$ 5.56 
19.27 

1 0. 27 

$370.03 

936.00 

108.00 

i $10.57 
26.74 
3.09 

$ 7.88 

19.91 

2.30 

$3,130.18 ■ 

$42.24 

[ $23.10 

$1,414.03 

$40.40 

$30 . 09 

Difference (= cost of keeping herd 

bulls) 

Amount paid for service 

Total cost of bull ser\dce 

Cost of service per cow 

$907.32 

S153.00 

$1,060.32 

$0.85 

$12.25 

$2.06 

S14.31 

$7.28 

$1.23 

$8.50 

$880.98 

$30.00 

$910.98 

$1.41 

$25.17 

$18.74 







The costs for older bulls, either grades or purebreds, are higher than for 
younger bulls. In addition the increased value is less. The net cost of 
keeping the older bulls, therefore, is very much greater, either per cattle 
unit or per head. This makes the cost of bull ser\dce higher. Generally 
speaking, the herds are too small, the system of dairying is too extensive, 
the value of the offspring and the price for the milk are too low, and the 
winter feed for old bulls is too expensive, to justify keeping a bull beyond 
the second year of service if it is a grade or a scrub. Naturally there may 
be exceptions when bulls are owned jointly in purebred herds or when 
other conditions may be unusual for the region. 

One of the important ways of keeping down the charge for the use of a 
bull is to have a large herd. By having a large herd the services of a 
much better bull may be obtained at no greater cost per cow than would 
^be occasioned by the use of a poorer bull in a small herd. This is important 
when a valuable purebred bull is required. 

The proportion of larger herds using older bulls is higher than that of 
small ones. As in the case of heifers, this has some influence on relative 
costs for the different groups. 
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TABLE 135. Costs and Returns for Herd Bulls on Farms Keeping Only Bulls 

One Year Old or Older 



Grades 


Purebreds 


Total 

Per 

cattle 

unit 

Per 

head 

Total 

Per 

cattle 

unit 

Per 

head 

Costs: 







CTrain 

$113.00 

$11.19 

$ 9 04 

$ 77 00 

$ 7 33 

$ 7.00 

Succulent feed 

56.00 


4 48 

88 00 

8.38 

8.00 

Dry forage 

221 00 

21.88 

17 68 

215.00 

20 48 

19.55 

Pasture 

52.00 

5.15 

4. r6 

28 00 

2.67 

2.55 

Bedding 

13. 00 

1.28 

1 . 04 

14. 00 

I 34 

1 . 27 





121 80 

11.60 

11.07 







Use of buildings. . . .• ; 

44 61 

4 42 

3 57 

46. 20 

4 40 

4.20 

Use of equipment 

S 35 

0 83 

0.67 

8 30 

0.79 

0.75 

Interest on stock 

25 45 

2 52 

2 04 

61 45 

5 85 

5 59 

Interest on feed and supplies 

II 00 

I 09 

0 SS 

10 00 

0 95 

0 9T 

Miscellaneous 



i 

4 00 

0 38 

1 0.36 

Total costs 

$685.11 

$67 S3 

s $54 81 

$ 673.75 

$64 17 

1 $6t . 25 

Returns: . 


1 





Manure 

$ 98 00 

$ 9 70 j 

$ 7 S4 

! $107.57 

I $10.25 

1 $ 9.78 

Appreciation 

2S6. 00 

28.32 

22.88 

I 159 00 

1 15 14 

1 14.46 

Amount received for service 

16.00 

I 58 

I 28 

So. 00 

1 7.62 

1 

! 7.27 

Total returns 

$400.00 

$39 60 

$32.00 

$346 57 , 

$33 01 

$31.51 

Difference (=cost of keeping herd bulls) 

$285. II 

$28.23 

$22. Si 

S327 18 

s$3r.i6 

$29.74 

Breeding fees 

$2 00 

$0 20 

$0. 16 

' $20.00 1 

$1.90 1 

Si. 82 

Cost of bull service 

$287. II 

$28.43 

$22 97 

$347.18 

$3.^ 06 

S31.56 

Cost per cow 

Si. 23 



$1.46 



1 




1 



TABLE 136. Costs and Returns for Herd Bulls on Farms Keeping^Only Bulls 

LESS than Two Years Old 



Grades 

Purebreds 

Total 

Per 

cattle 

unit 

Per 

head 

Total 

Per 

cattle 

unit 

Per 

head 


56 



12 







154. 0 




78 2 



II. 0 




41 . 6 



6. S 



Value of bulls 

$1,683 

$40 . 46 

$21.52 

$475 00 

$69.85 

$43-18 

Total costs 

$2,296.04 

$ 55 . 19 

$29.36 

$522.82 

$76.89 

$47.53 

Appreciation 

$1,508.00 

$36.25 

$19.28 

$284.00 

$41 . 76 

$25.82 

Total returns 

$1 ,902.48 

i $ 45.73 

S24.33 

$369.06 

$54 27 

$33.55 

Cost of keeping bulls 

$393.56 

$ 9 . 46 

$ 5 . 03 

S153.76 

$22.61 

$13 98 

Amount paid for sertdce 

$81.00 



$10.00 



Cost of bull service 

$474 56 



$163.76 



Cost of service per cow 

$0.69 



$i . 06 










More grain, silage, and dry forage, and less milk, are used by bulls in 
the larger herds. This is partly due to the fact that more of the bulls are 
older, and partly to more intensive feeding. Also, less labor is required 
in their care. 

Cost of bulls tn three seasonal groups 

Not only the costs and returns from cows and from heifers, but also 
the costs and returns from herd bulls, are closely correlated with the inten- 
sity of dairy methods. Where an intensive system prevails, the tendency 
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Number of farms i 

Average number of herd bulls i 

Average cattle units of herd bulls . . j 

Pounds of whole milk j 

Pounds of skimmilk: ; 

Purchased 1 

Pounds of grain i 

Silage ‘ 

Other succulent feed • 

Dry forage j 

Days on pasture 

Hours of human labor; 

Summer 

Winter 

Average value of herd bulls 

Per cent of bulls more than two 

years old 

Per cent of bulls from one to two 

years old > 

Per cent of bull calves ! 


• * pej. farm pasturing. 



TABLE 138. Relation of Season of Milk Production to Costs and Returns for Herd Bulls 
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is to keep higher-priced bulls, to feed them more liberally, to bed them 
better, and to spend more time in their care. All of this increases the 
cost of their keep. 

When the records were sorted by the proportion of milk sold in May, 
June, and July, the costs and returns for herd bulls were also tabulated. 
The ratio of bull calves to older bulls is much the same, regardless of the 
proportion of milk produced in summer. 

Less grain, less silage, less dry forage, and less whole milk, was fed to 
herd bulls when a larger proportion of the milk was produced in summer 
(table 137). 

All of the important items of cost for herd- bulls are less in the herds 
where summer dairying is largely practiced. Less manure is recovered, 
and the appreciation on bulls is also less, in those herds. But the differ- 
ence between costs and returns, or the net cost of keeping bulls, is also 
less in summer dairies than in winter dairies. (Table 138.) 

PART V. CONCERNING VEALS AND BULLS TO BE SOLD 

The average number of veal calves inventoried was 16, valued at $9.25 a 
head, and of bull calves being raised to be sold 22, valued at $14.18 a head. 

Only four calves were purchased to be fattened. Six bulls were bought 
to be sold later when partly raised. There were 937 calves to be vealed, 
valued at birth at $1.76 each, and 75 bulls to be sold, valued at birth at 
$4.15 each, born during the year. 

On 94 farms, 368 calves were fatted and slaughtered or sold. The 
average value of calves fatted was $10.57 a head. On 97 farms 546 calves 
were sold to be fatted elsewhere, for an average price of $1,76 a head. 
These calves were sold when they were old enough to be taken away. 
The price received just equaled the value at birth. 

In most cases no costs except for feed were obtained for veals and bulls 
to be sold. On a few farms some of the other costs were obtained, but it 
was found impracticable to endeavor to get this information for each 
farm. Accurate statements of the labor and other items of cost cannot 
be given because such costs are so small a part of those for the herd, but 
dependable estimates of the milk and other feed used can be furnished. 

Amount and value of feed used, and miscellaneous costs and returns 

The amount of milk used by bulls to be sold and that used in fattening 
veals w^as not kept separate on the records. The quantities of feed used 
per head were found by dividing the total amount of feed used by the total 
number of fat calves sold, slaughtered, or on hand plus the number of 
bull calves bom and purchased during the year. By so doing it was found 
that 427 pounds of whole milk, 14 pounds of skimmilk, 3 pounds of grain 
and calf meal, and 4 pounds of dry forage, were used per veal or bull to 
be sold (table 139). 
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The total costs were S7.04 a head, the total returns $8. 57 a head, and the 
difference Si. 53 a head. This cannot properly be called gain on calves, 
because the labor spent in their care, and other costs for this class of stock, 
were included with labor for cows. 

TABLE 139. Amount and Value of Peed Used, and Miscellaneous Costs and 
Returns, for Veals and Bulls to be Sold 


Number of farms fattening calves 

Per cent of farms having calves to be vealed 

Pat calves sold, slaughtered, or on hand 

Bull calves to be sold, bom and purchased during \'ear, 
Total fat calves and bulls to be sold 


94 

69 

377 

76 

453 


Kdiid of feed 

Number of pounds used 

Total 

Per head 

Whole milk 

Skimmilk 

Grain and calf meal 

Dry forage 

193.535 

6,522 

1.350 

1,800 

427 

14 

3 

4 

Costs: 

Whole milk 

Skimmilk 

Grain and calf meal 

Dry forage ; 

Miscellaneous, and use of build ngs 

$3,126.91 

13-16 

23.00 
II .00 

17.00 

$ 6.90 

0.03 

0.05 

0.02 

0.04 



Total costs 

$3,191.07 

$7.04 


Returns: 

Appreciation | 

$3 , 876.00 

$8.56 

O.OI 

Manure 1 

1 

4.50 

Total 

$3,880.50 

$ 8.57 

Difference ! 

! 

+$689 . 43 

+$r -53 


Size of herd a'tid number of calves vealed 

Calves fatted in larger herds are fed less milk. This, together with 
the fact that they are sold for less money, would suggest that they are 
disposed of at an earlier age. Various investigations have shown that the 
older a calf becomes, the more whole milk is required to produce a pound of 
gain. The milk used in making veal will furnish more energy than the 
veal it produces. Thus, from the public standpoint it is better to use the 
milk than to feed it to make meat. 

It frequently happens that a number of cows in the herd freshen a few 
days apart. In such cases there is milk imfit for human use that may best 
be turned into money by transferring a veal calf from one cow to another. 
Sometimes calves fail to do well when so handled, but in the larger herds 
a number were fatted in this manner. 
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The very small herds fat a larger proportion of their veal calves than do 
the very large herds. This is to be expected since they follow a more 
extensive system. The prices received for calves sold to be fatted were 
higher in the larger herds. This is probably due to the size of the calf. 

The relation of the size of herd to the proportion of veal calves fatted at 
home, the proportion sold to be fatted, and the prices received, are given 
in table 140: 


TABLE 140. Relation of Size of Herd to Proportion of Veal Calves Fatted 
AT Home, Proportion Sold to be Fatted Elsewhere, and Prices Received 


Number of cows per farm 

Fat calves sold or slaughtered, plus 
increase in inventory of fat veal 
calves 

Calves sold to be fatted, or 

on hand 

Num- 

ber 

Value 

Per 

cent* 

Num- 

ber 

Value 

Per 

cent* 

Total 

Per 

head 

Total 

Per 

head 

6 to TO , . . . 

89 

$ 949 

$10 66 

41 

126 

$196 

$1.56 

58 

io 4 - to 14 

132 

1,450 

10. 9S 

53 

106 

168 

I 58 

42 

14+ to 1 8 

46 

547 

11.89 

26 

129 

231 

1.79 

74 

Over 18 

no 

1,064 

9.67 

37 

I 187 

372 

1.99 

63 

All farms 

377 

$4,010 

$10.64 

40 

1 1 

548 

$967 

$i . 76 

1 

58 


*Of calves vealed or to be vealed born during the year, plus calves purchased to be vealed, t 6, or 2 per 
cent, died after birth. 


Cahes vealed in three seasonal groups 

The amount of milk used per veal was practically the same regardless 
of the season of milk production. A little more skimmilk was used in 
the summer dairies. The average value of milk used for veals in winter 
dairies was $1.70 per hundred pounds, while in summer dairies it was $1.52, 
or 18 cents less per hundi'ed pounds. Thus, calves in summer dairies were 
fatted on cheaper milk, and accordingly the cost was slightly less. It 
is possible that in summer dairies some calves were fatted during the fall 
and winter, when milk was higher in price. But since this was not ascer- 
tained, it became necessary to charge milk at the average price for the 
year on each farm. In summer dairies, the returns exceeded the costs 
by $2.76 a head, while in winter dairies the difference was only 70 cents 
a head (table 141). 

xAltho in summer dairies fewer of the calves bom are deaconed or vealed, 
the proportion of vealed calves fatted at home is higher than in winter 
dairies. In summer dairies, 44 per cent of the veal calves were sold to 
be fatted, and 54 per cent were fatted at home; while in winter dairies, 
65 per cent were sold to be fatted, and only 34 per cent were fatted at home 
(table 142) . Inasmuch as the time of year when the calves were fatted was 
not ascertained, it was assumed that most of those vealed in summer 
dairies were fatted in the spring and most of those vealed in the fall 
dairies were fatted in the fall. The price received for fatted calves was 
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much the same regardless of the season of milk production, but the average 
price received for those sold to be vealed was higher in winter dairies than 
in summer dairies. 

TABLE 141. Relation of Season of Milk Production to Milk and Feed Used 
BY Veals and Bulls to be Sold 


Per cent of miik sold during I^Iay, June, and July 



Less than 33 j From 33 to 40 

More than 40 

Number of farms fattening calves 

Per cent of farms having calves to be 

vealed 

Fat calves sold, slaughtered, or on hand. 
Bull calves to be sold, born and pur- 
chased during year 

Total fat calves and bulls to be sold .... 

34 

67 

129 

33 

162 

33 

67 

139 

29 

168 

27 

73 

109 

14 

123 

Kind of feed 

Total 

Per 

head 

Total 

Per 

head 

Total 

Per 

head 

Whole milk (pounds) 

Skimmilk (pounds) 

Grain and calf meal (pounds) 

Dry forage (pounds) . : 

67,761 

1,350 

100 

418 

8 

I 

74.622 

2,100 

1,250 

444 

12 

51,152 

3,072 

i,Soo 

416 

25 

15 

Costs: 

"Whole milk 

Skimmilk 

Grain and calf meal 

Dry forage 

$1,152.41 

3 00 

3 00 

s $7 II 
0.02 
0.02 

$1,197.78 

4 00 
20.00 

$7. 13 

0. 02 
0. 12 

$776.72 

6.16 

II. 00 

$6.31 

0.05 

0.09 

Miscellaneous, and use of buildings . . . 

Total costs 

6.00 

0 04 

1 1. 00 

0.07 

$1,164.41 

$ 7-19 

$1,232.78 

$7 • 34 

$ 793-88 

$ 6.45 

Returns: 

Net increase 

Manure 

$1,274-00 

4-50 

$7.86 

0 03 

$1,469.00 i 

$ 8 . 75 - 

$1,133.00 

$9.21 

Total returns 




$1,278.50 i 

$7 89 

$1,469.00 

$8.75 

$1,133.00 

$9.21 

Difference 

+$114.09 

+$o. 70 

+$236.22 1 

+$i . 41 

+$339.12 

+$2.76 


TABLE 142. Relation of Season of Milk Production to Proportion of Veal 
Calves Patted at Home, Proportion Sold to be Fatted Elsewhere, and 
Prices Received 


Per cent of milk sold during 
May, June, and July . 

Fat calves sold or slaughtered, plus 
increase in inventory of fat 
veal calves 

Calves sold to be fatted, or on hand 

Num- 

ber 

1 Value 1 

Per 

cent^ 

Num- 

ber 

[ Value j 

Per 

cent* 

Total 

Per 

head 

Total 

Per 

head 

Less than 33 

129 

$ 1,351 

$10.47 

34 

244 

$455 

$1.86 

65 

From 33 to 40 

139 

1,521 1 

10.94 

38 

217 

3S3 i 

1. 76 

60 

More than 40 

109 

1,138 

10.44 

54 

87 

129 

1.48 

44 


* Of calves vealed or to be vealed bom during the year, plus calves purchased to be vealed, the remainder 
died after birth* 
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SUMMARY 

The important quantities found for summer and winter dairies are 
summarized in table 143 in comparison with averages for all farms. 


TABLE 143. Summary of Quantities 



Less than 
33 per cent 
of milk 
sold during 
May, June, 
and July 

Average 
for all 
farms 

More than 
40 per cent 
of milk 
sold during 
May, June, 
and July 

Size of business : 

Acres farmed ’ 

168 

157 

142 

Acres pastured * 

57 

53 

13.8 

52 

Cows per farm 

14.2 

12.3 

2.8 

Heifers one vear old or older 

• 3‘.8 

32 

Heifers less than one year old 

3-7 

3-6 

3-5 

Cattle units 

18.7 

17.9 

16.2 

Hundredweight of milk produced per farm 

830 

764 

645 

Hundredweight of milk sold per farm 

768 

703 

591 

Season of milk production: 

Per cent of milk sold during: 

May, June, July , 

27 

34 

43 

August, September, October ’ 

18 

22 

28 

November, December, Januar^^ 

27 

20 

13 

February, March, April 

28 

24 

16 . 

Month of maximum production 

Ma}" 

June 

June 

Month of minimum prodttction 

August 

February 

February 

Production: 

Milk produced per cow (pounds) 

5,822 

5.532 

^ 5.255 

Milk sold per cow (pounds) ! 

5.392 

5.089 

4.S15 

Butterfat produced per cow (pounds) ; ! 

234 

222 

215 

Butterfat sold per cow (pounds) 

217 

204 

197 

Per cent of butterfat in milk 

4.0 

4.0 

4-1 

Manure recovered per cattle unit (tons) 

8.2 

7-7 

7.2 

Feeding: 

Cows: 

Acres of pasture per animal unit 

3.1 

31 

3.4 

Grain per cow (pounds) 

I ,668.0 

I , 407 . 0 

I , 140.0 

Grain per cow per day during winter (pounds) . 

7.2 

6.0 

4.8 

Silage per cow (pounds) 

5 . 592.0 

3,806.0 

1,268.0 

Silage per cow per day during winter (pounds). 

26.3 

18. 1 

6.2 

Other succulent feed per cow 

858.0 

837.0 

732.0 

Other succulent feed per cow per day during 
winter (pounds) 

1.8 

1-5 

1. 1 

Dry forage per cow (pounds) 

4,265.0 

4,162.0 

4 , 437-0 

Dry forage per cow per day during winter 
(pounds) 

20.5 

20. 1 

21.7 

Silage per cow, farms using silage (pounds).. . . 

*7,961 .0 

7,272.0 

t 5 , 845-0 

Silage per cow per day during winter, farms 
using silage (pounds) 

*38.0 

34-6 

t 27-6 

Dry forage per cow, farms using silage (pounds). 

* 3 . 350-0 

3,237.0^ 

t3, 005-0 

Dr>" forage per cow per day during winter, 
farms using silage (pounds) 

*16, 1 

15*5 

ti 4-3 

Dry forage per cow, no silage used 

*5,916.0 

5,167.0 

t4, 625.0 

Dry forage per cow per day during winter, no 
silage used 

1 *28.8 

25.3 

t 22.7 


*Less than 36 per cent of the milk sold during May, June, and July. 
1 36 per cent or more of the milk sold during May, June, and. July. 
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TABLE 143 {concluded) 



Less than 
33 per cent 
of milk 
sold during 
iMay, June, 
and July 

Average 
for all 
farms 

More than 
40 per cent 
of milk 
sold during 
]May, June, 
and July 

Heifers : 

Whole milk fed per heifer calf i 

424 

375 

281 

Skimmilk and buttermilk fed per heifer calf 1 

204 

235 

257 

Grain per cattle unit of heifers ' 

539 

531 

445 

Silage per cattle unit of heifers 

1,746 

1 ,234 

389 

Other succulent feed per cattle unit of heifers . . . 

31 

100 

171 

Dry forage per cattle unit of heifers 

3 053 

3,207 

3.092 

iHerd bulls: 



Whole milk fed per bull calf to be kept 

456 

392 

325 

Skimmilk and buttermilk fed per bull calf to be 


kept 

118 

13S 

194 

Grain per cattle unit of herd bulls 

720 

533 

417 

Silage per cattle unit of herd bulls 

2,391 

1,430 

481 

Other succulent feed per cattle unit of herd bulls. 

27 

52 

18 

Dry forage per cattle unit of herd bulls 

4,062 

3.430 

3.077 

Veals and bulls to be sold: 

1 



Whole milk fed per veal and bull to be sold 

418 

427 

416 

Economy of production in terms of feed: 

Per 160 pounds of milk produced during pasture 
season: 




Days of pasture per cow 

j 7-1 ' 

6.0 

5-1 

Grain (pounds) 

i 6.2 

! 5 2 

4-3 

Silage (pounds) 

6.6 ; 

2.8 

0.0 

Other succulent feed (pounds) 

22.0 

20.2 

16.4 

Dry forage (pounds) 

0.6 : 

0.5 

0.4 

Per ibo pounds of milk produced in winter: 




Grain (pounds) 

42.6 

1 43-9 

47.5 

Silage (pounds) 

151-9 

; 129.0 

1 59-9 

Other succulent feed (pounds) 

10.2 

i 10.5 

10.3 

Dr}^ forage (pounds) 

118.5 

1 143-5 

1 209 . 1 

Feed units 

113-8 

119.S 

i 135-0 

Per 100 pounds of milk produced for the year: 



! 

! 

Grain (pounds) 

28.6 

; 25.4 

! 21.7 

Silage (pounds) 

96.1 

1 68 8 

24.1 

Other succulent feed (pounds) 

14-7 

i 15-I 

1 13-9 

Dry forage (pounds ) 

73-3 

' 75-2 

1 84.4 

1 


Labor : 

Human labor: 

Hours per cow: 

Milking 

96.3 

90. 1 

89.0 

Hauling milk 

16.3 

19.6 

23-3 

Other labor 

86.2 

77.7 

73 - 7 

Total hours 

198.8 

187.4 

186.0 

Hours per 100 pounds of milk produced 

342 

3-38 

3-54 

Hours per cattle unit of heifers 

52-5 

1 55-1 

54-9 

Hours per cattle unit of herd bu Is 

89.4 

1 73.0 

61.3 

Horse labor: 

Hours of horse labor per cow, including milk 
hauling 

00 

A 

33-9 

39-1 

Hours of horse labor per ico pounds of milk 
produced, including milk hauling 

1 

0.51 

0.61 

0.74 
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STUDIES ON INSECTS AFFECTING THE FRUIT OF THE 
APPLE, WITH PARTICULAR REFERENCE TO THE 
characteristics of THE RESULTING SCARS ^ 

Harry Hazelton Knight 

During the season of 1914 the writer began an extensive series of 
observations on the production and development of scars induced by the 
various insects attacking the apple. The ultimate aim of this work was to 
make it possible to determine from the characters of the scars on the apples 
at picking time what insects had caused them, so that the orchardist might 
deal more intelligently with these obscure foes. The writer was able to 
carry on this work under most favorable circumstances in cooperation 
with the Genesee County Fruit Growers’ Association, spending all his time 
during four growing seasons in orchards throughout Genesee County. 
Extensive data were obtained on the scars and blemishes caused by all 
of the well-known injurious insects affecting* the fruit of the apple, and 
detailed observations and photographs were made of the work of several 
species that are scarcely to be recognized from the scars they produce. 
New and little-known types of scars were studied, particularly those 
caused by the apple redbugs Lyyidca mcndax and Hctcrocordylus malimis. 
The scars caused by these bugs were found to develop differently accord- 
ing to the variety of apple affected and the time of puncture with refer- 
ence to the growth of the fruit. Several species of lepidopterous larvae 
are known to injure the fruit of the apple, and comparative studies were 
made of fifteen different species and photographs were obtained showing 
the chief characteristics of their work and the resulting scars. In all, 
thirty species of insects, representing five orders, were found attacking 
the fruit of the apple in western New York, and comparative studies show 
that with sufficient observation and experience a large proportion of all 
the blemishes and scars found on apples at picking time may be correctly 
referred to the insects causing them. Comparative studies with an exten- 
sive series of photographs were made of the scars and blemishes caused 
by agencies other than insects, particularly by spray injury, mechanical 
injuries, apple scab, frost, and hailstones. 

1 Also presented to the Faculty of the Graduate School of Cornell University, June, 1920, as a thesis 
in partial fulfillment of the requirements for the degree of doctor of philosophy. 
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INSECTS STUDIED 

The species of insects studied were the following : 

Hemiptera : 

1. The light apple redbug (Lygidca mend ax Reuter) 

2. The dark apple redbug {Hctcrocordylus mahnits Reuter) 

3. The colon apple .leaf bug (Paracalocoris haivlcyi pallidulus 

McAtee) 

4. The clouded apple leaf bug {Nenrocolpus niihilus Say) 

5. The rosy apple aphid (Aphis sorhi Kaltenbach) 

6. The apple leaf aphid (Aphis pomi De Geer) 

7. The San Jose scale (Aspidiotus perniciosits Comstock) 

8. The oyster-shell scale (Lepidosaphes ulmi Linnaeus) 

9. The scurfy scale (Chionaspis furfur a Fitch) 

Lepidoptera : 

1. The codling moth (Carpocapsa pomonclla Linnaeus) - 

2. The lesser apple worm (Enarmonia pnmivora Walsh) 

3. The fruit-tree leaf roller (Ar chips argyrospila Walker) 

4. The oblique-banded leaf roller (Ar chips rosaccana Harris) 

5. The green fruit worm (Xylina antennata Walker) 

6. The green fruit worm (Xylina laficincrca Grote) 

7. The red fruit worm (Rhynchagrofis placida Grote) 

8. The white-marked tussock moth (Hemerocampa leucostigma Smith 

and Abbot) 

9. The palmer worm (Ypsolophus Ugalclhis Hiibner) 

10. The bud moth (Tmctoccra occUana Schiffermliller) 

IT. The red-banded leaf roller (Enlia vclntinana Walker) 

12. The pistol case-bearer (Colcophora malivorcUa Riley) 

13. The cigar case-bearer (Colcophora ficichcrcUa Fernald) 

14. The fall webworm (Hyphantria texfor Harris) 

15. The apple serpentine miner (Marmara pomonclla Busck) 

Coleoptera : 

1. The plum curculio (ConoWachchis nenuphar Flerbst) 

2. The apple curculio (Anthonomns qiiadrigibhus Say) 

3. The rose chafer (Macrodactylus sithspinosus Fabricius) 

Diptera; 

I. The apple maggot (Rhagolctis pomonclla Walsh) 

Hymenoptera : 

1. The apple-seed chalcis (Syntomaspis d?mparuni Boheman) 

2. The dock false- worm (Amefasfegia glahrata Fallen) 

METHODS OF STUDY 

In conducting the observations, large shipping tags were used to keep 
track of the injured apples. On these tags were written all data regard- 
ing the time of injury, and subsequently additional notes were added con- 
cerning the development of the scars. Large numbers of apples were 
tagged for each species of insect found at work in the various orchards, 
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and at short intervals throughout the growing period specimens were 
picked and photographed so that a record might be kept of each kind of 
injury in its various stages of development. Where it was desirable to 
cage insects on the limb with the fruit — as, for example, to find what 
injuries a particular larva, nymph, or adult might produce, or to prevent 
other insects from adding scars to the experiment — a coarsely woven 
fabric called tarlatan was used for inclosing the limb and fruit. This 
material allows sunlight and rain to pass through readily, thus permitting 
normal growth, whereas the use of cheesecloth or other heavy and coarsely 
woven material was found to be detrimental to growth, causing the leaves 
to drop and the fruit to remain stunted. 

For convenience in carrying out the photographic work, a small labora- 
tory, equipped with dark room and skylight, was erected in one of the 
orchards (Plate III). Here the work was carried out to better advantage 
than would have been possible with the camera at some distant point. 
This laboratory consisted of a frame structure, 10 by 12 feet in area by 
9 feet in height at the ridgepole, with sides screened and the roof cov- 
ered with a light canvas except for one-half of the south exposure, which 
was fitted with glass to form a skylight. The dark room, 5 by 5 feet in 
area by 6 feet in height, occupied the rear corner opposite the operating 
stable and skylight, and was made lightproof by several thicknesses of tar 
paper tacked over a framework containing a door with a passageway. A 
thick, dark ruby glass, set in one side as a window, furnished all the neces- 
sary lighting, thus completing a very simple but effective dark room. 

GROWTH OF FRUIT IN RELATION TO TIME OF INJURY A FACTOR IN 
THE TYPE OF SCAR DEVELOPED 

The amount of injury in an orchard as measured by the proportion of 
injured fruits at picking time, and the types of scars produced, depend on 
several factors. When there is a heavy set of fruit, it is always the w^eak 
and injured fruits that drop first; the fruits that get a strong start and 
are free from injury are the ones that survive. In years when there is a 
heavy set, therefore, the redbugs and the leaf-roller larvae may actually 
help to thin the fruit without leaving a noticeable proportion of scarred 
fruits, since it is the injured apples that drop in the thinning process. 
If the season is favorable to very rapid growth following the blooming 
period, a larger proportion of injured fruits will recover and grow to 
maturity than in a year when growth is slow following the bloom. In a 
year when there is a light set of fruit and the period of growth is favor- 
able to rapid development, the conditions are right to produce the largest 
proportion of scarred fruit at picking time, since by forced growth many 
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weak and injured fruits are able to develop that otherwise would have 
dropped. Any condition that tends to force the growth of the tree will 

.enable more of the injured and weak fruits to grow and recover. The 
writer soon learned to thin the fruit on the limbs on which he was tagging- 
apples that were being injured by an insect; if this were not done, it was 
found that about 95 per cent of the fruits tagged would drop and the 
experiment would be lost. 

• Certain varieties of apples are more subject to fatal injury than are 
others. Apples that grow to a large size, such as the Twenty Ounce and 
the pippin varieties, develop rapidly and can withstand or recover from 
wounds such as would cause a slow-growing variety to drop. The 
Northern Spy is a variety that develops slowly following the set of the 
fruit, and thus the injured fruits are more likely'tb drop. Strong vitality 
in the development of the fruit is particularly noticeable in pippin and 
Twenty Ounce apples injured by larvae of the fruit-tree leaf roller. 
These fruits may have part of the core eaten out and still develop to 
maturity, showing the remains of the core tissue at the bottom of the 
wound. 

It was found that different varieties of apples would develop different 
kinds of scars when attacked by the same insect, this being particularly 
trpe in the case of the apple redbugs. Fruits that are punctured when 
very small and growing rapidly develop a different type of scar from that 
produced on apples that are attacked at a more mature stage. If the core 
of the young apple is punctured by feeding redbugs, the flesh of the fruit 
never grows back at the point of puncture and a deep pit results in the 
mature apple (Plate IV, 4). Later, when the fruit is of such size that the 
insect is unable to reach the core, the flesh will develop beneath the point 
of puncture and tend to reduce the depth of the pit. When the growth 
is sufficiently rapid, the pit may disappear entirely and a spreading russet 
scar take its place. After the apples have reached more than a quarter 
of an inch in diameter, growth is very rapid, and the punctures made by 
redbugs cause a splitting of the fruit skin which continues to enlarge with 
the growth of the apple until broad russet scars result (Plates IV, 3, VII, 
20 and 21, and VIII, 22). Wounds made later in the season do not heal 
so readily as do those made while the fruit is expanding by rapid growth 
early in the season. Wounds made after the middle of July never heal 
with a clean scar, but become covered with a thick, corky layer formed 
by the dead and dried cells of the fruit. In the case of these later injuries, 
which are usually produced by the tussock moth or the plum curculio, the 
maturing date of the variety has much to do with the healing of the 
wound. Early-maturing varieties do not heal the wounds made after 
growth is nearly completed, and in many cases brown rot results. 
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NATURE OF INJURIES CAUSED BY DIFFERENT SPECIES 
HEMIPTERA 

The order Hemiptera includes all of the true bugs, and in the present 
study all the hemipterous insects discussed come within the families 
Miridae, Aphididae, and Coccidae. The Hemiptera develop by gradual 
metamorphosis, and thus the nymphs, in their feeding habits and activities, 
are similar to the adults. Both nymph and adult puncture the fruit by 
means of a long proboscis and suck juices from the tender tissue. In * 
most cases the injuries by the adult are little different from the work of 
the nymphs except in point of time, and any difference that may be noted 
is due to the difference in the stage of growth of the fruit as related to 
the time when the puncture is made. 

The light apple rcdhiig 
{Lygldea mendax Reuter) 

The nymphs of Lygldea mendax begin hatching just as the blossom 
buds separate at the tips, and most of them have entered the second instar 
by the time the blossom buds show pink and are ready for the first scab 
spray. The nymphs are in the third instar while the trees are in bloom, 
and most of them have entered the fourth stage by the time the petals 
have fallen. It is during the fourth and fifth instars that the greatest 
amount of damage is done, or from the time when the petals fall to the 
time when the young apples are one-half inch in diameter. In 1914, which 
was a normal growing season, the adults of Lygldea mendax were matur- 
ing rapidly by June 18, and practically all were mature by June 22. The 
adults feed on the fruits extensively for a week or more, and then, as the 
fruits get larger and become tough, they begin feeding more oh the tender 
shoots that develop. 

When the redbug nymphs first begin feeding on the young fruit, the 
tissue of the core is usually punctured. In a short time, however, the 
fruit has increased in size to such an extent that the insect’s proboscis is 
no longer able to reach the core tissue. Redbug punctures that penetrate 
the core develop a very different type of scar from those made at a later 
period. When the core tissue is punctured, the fleshy part of the apple 
grows up around the point of puncture, leaving a deep pit where the 
injury occurred ; this is shown in Plate V, 7, a photoghraph made ten 
weeks after the fruit was punctured. Such apples invariably develop deep- 
sunken pits-, as shown in the mature Northern Spy apples in Plates V, 8, 
and VI, 12. Of the varieties observed by the writer, the Northern Spy 
is the slowest in developing size in the fruit, and thus a higher proportion 
of deeply pitted apples is found in that variety. The Rhode Island Green- 
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ing and the Baldwin apples develop more rapidly following the set of the 
fruit, and hence the time is shorter during which the insects may reach 
the core and produce the deep wounds ; this results in a smaller proportion 
of deeply pitted apples (Plate V, 9) and a greater number of the russet- 
scar type. 

The irregular russet scars that have been so little understood are 
developed from punctures made just after the apple has become too large 
,for the insect to reach the core with its beak and while the fruit is growing 
rapidly. In Plate IV, i, Rhode Island Greening fruits are shown with 
nymph and adult red'bugs, at a time when the core may no longer be 
reached (June 18) but at a period when the feeding punctures will pro- 
duce ultimately the peculiar russet scars shown in Plates IV, 3, VII, 20 
and 21, and VIII, 22. These young apples (Plate IV, i) show injuries 
produced by feeding punctures made on June 10 and ii. The smaller 
apple shows in two or three places that the core was penetrated when the 
bug inserted its proboscis, while the larger one had passed that stage 
before the injury was made. When the fruit is first punctured the sap 
runs out freely, this being followed by the development of a thick gelat- 
inous covering to the wound the edges of which turn white after a few 
hours. In two or three days the wound becomes rusty brown, and if the 
apple -is growing rapidly the skin splits and thus enlarges the wound (Plate 
V, 5 and 6). It is the late injuries, made when the apple is growing most 
rapidly, that spread into the broad, shallow, russet scars. In many cases, 
even when punctured early the apple recovers so completely that no depres- 
sions result and only the broad, irregular russet scars are seen (Plates IV, 
3, VI, 13, and VIII, 22 and 23). 

Northern. Spy apples punctured by the feeding bugs between June 12 
and 14 were photographed when examined on July 8, at which time the 
characteristic splitting of the skin was well developed about the wounds 
(Plate IV, 2). The condition of the apple shown in this figure is almost 
an exact duplication of the condition on July 8 of the Northern Spv apple 
shown in Plate IV, 3* The mature apple shows how the scars have run 
together and healed to such an extent that no depressions have been 
formed, Baldwin apples punctured between June 10 and 18 were exam- 
ined on July 3, at which time they showed the characteristic splitting of 
the skin about each of the punctures. This condition is well illustrated in 
Plate V, 6, It is at this age that the scars very much resemble certain 
developments of apple scab (Plate VII, 18). In Plate VI, 14, is shown 
a Rhode Island Greening apple (photographed on July 7) in which the 
scars are just developing but will soon spread and take on a russet 
character. Red Astrachan apples, being an early variety, develop more 
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rapidly than do standards, and thus the scars on that fruit will have on a 
given date a more advanced character than on the Baldwin? Rhode Island 
Greening, and Roxbury apples. 

Very soon after the adult bugs emerge, or by June 25 to 27, the apples 
have attained such size and the growth is so gradual that the punctures 
made by the bugs do not split and enlarge as do the punctures made 
earlier. In Plate VI, 10 and in, is shown the effect of late feeding of 
adult bugs, which may result in mere dimples or in tiny russet spots, 
depending much on the variety affected. The spots on the apple shown 
in Plate VI, 10, resemble very closely the dimples caused by the deposition 
of eggs by the apple maggot^fly; but if they were the work of the latter, 
a cross section of the puncture would show either where the egg was 
placed or the winding" trail of the maggot leading from it. The work of 
the apple-seed chalcis {Syntomaspis druparitm) may resemble the work 
of apple maggot flies or very late-feeding punctures of redbugs, but in 
injury by the chalcis the larvae of the fly may be found in the seeds or a 
careful section will show the slender, straight trail of the ovipositor lead- 
ing to the seeds (Plate XXXIV, 142). 

Roxbury and Golden Russet apples are subject to injury by redbugs. 
The pitted and russet types of injury resulting on Roxbury s are shown 
in Plate VII, 19, while the work on Golden Russets (July 13) is shown in 
Plate VI, 15. The early injuries produce deep pits, while the latest 
punctures cause russet scars that may frequently be hard to distinguish 
from the normal appearance of those varieties. In Plate VIII, 23, is shown 
a mature Roxbury apple injured by fifth-stage nymphs between June 15 
and June 18, on which the russet scars healed so evenly with the normal 
surface that the apple would probably have passed inspection as Grade A 
fruit. The Baldwin apple shown in Plate VIII, 22, is perfectly shaped, 
but it has the characteristic russet scars developed from the late- feeding 
punctures of redbugs. In Plate VII, 21, is shown a mature but stunted 
Baldwin apple, which recovered from injuries of the feeding bugs although 
the adjoining fruit was so badly punctured that it died and shriveled up 
but still clung to the tree. Scars from late feeding were observed on 
Bough apples, these being very similar to scars found on Champlain and 
other early varieties. Russet scars caused by redbug punctures on Detroit 
Red apples were found to be very conspicuous on the dark skin of that 
variety. The same type of scars is shown on St. Lawrence apples (Plate 
VI, 13), and in this case the original rough scars, noted in July, changed 
to a smooth, brassy surface on the mature fruit. ® 

The appearance of redbug scars differs according to the variety and is 
most interesting in some of the unnamed apples. In Plate Vll, 20, are 
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shown the very conspicuous russet scars produced on an unnamed variety 
having a light-colored transparent skin. Certain of the slow-growing 
natural fruits do not split about the wound and develop the enlarged scars 
that occur in varieties having more rapid growth. Typical stages of red- 
bug work are seen on the young natural fruits shown in Plate VI, 16 
(photographed on July 6). Lygidca mcndax was found breeding also on 
quince, where the bugs feed on the fruits and produce typical scars (Plate 
IX, 27) which ,in some cases might be mistaken for the work of tho quince 
ciirculio. 

Numerous fruits were tagged in the process of following the work of 
redbugs on the several varieties of apples, and in a few cases photographs 
were made of the young injured apple on the tree and again when the 
fruit was mature. 

Redbug injury combined mifh injury by the rosy aphid 

Under certain conditions the rosy aphid (Aphis sorbi) may develop and 
feed on apples injured by redbugs. When this occurs, the scars started 
by the redbugs are much enlarged and otherwise changed by the aphids 
(Plate VTII, 24). The work of the rosy aphid on apples tends to stunt 
the fruit as well as to cause it to become badly misshapen. The redbug 
punctures affected by aphids develop a wound having an ugly white frothy 
scab, which may eventually heal and produce a badly gnarled fruit. In 
Plate VIII, 25, are shown two mature Rhode Island Greening apples 
which on June 25 appeared exactly as did the injured fruits shown in 
Plate VIII, 24. 

Varieties of apples injured by Lygidca mcndax 
The varieties of apples most affected by Lygidea mcndax in Genesee 
County are here given in the order of greatest injury suffered: Rhode 
Island Greening, Northern Spy, Baldwin, Roxbury, Tolman, Tompkins 
King, Maiden Blush, Twenty Ounce, Esopus, Fall Pippin. 

The dark apple redbug 
(Hetcrocordylus malimis Reuter) 

The dark apple redbug (Hetcrocordylus malinusj develops from seven 
to ten days earlier than does Lygidea mcndax, and this makes considerable 
difference in its ability to injure apples. The nymphs hatch with the 
unfolding of the leaves, and feed on the tender foliage and to a slight 
extent on the fruit before reaching maturity. In a few cases the adult 
bugs have been observed to feed on the fruit, but all fruits so attacked 
dropped within a short time. It is apparent that in the case of most 
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varieties of apples the insects have practically finished feeding before the 
fruit is large enough to withstand the injuries of the bugs and remain on 
the trees; therefore, most of the injured fruits drop, and very few reach 
maturity with their scars. 

In trying to get definite data on the work of this species, the writer 
carried out in 1915 no less than forty experiments, each of which con- 
sisted of isolating two fourth- or fifth-stage nymphs on an apple branch 
which was blooming and setting fruit. This was accomplished by using, 
as cages, bags made of tarlatan, which were drawn up around the limb 
and firmly tied. The nymphs invariably preferred to feed on the tender 
foliage instead of on the fruit. The few fruits that were punctured by 
the bugs did not survive the June drop and thus were lost. 

The adults of this species (Plate IX, 26) are mature and have begun 
to lay eggs by the time the fruit is large enough to be injured, and thus 
their opportunity for doing harm is not so great as is that of Lygidca 
mend ax, Redbtig injury on Twenty Ounce apples which developed on a 
tree infested by Hctcrocordyhis malinus and which the writer believes to 
be the work of that species, is shown in Plate IX, 28. The Twenty Ounce 
and pippin apples ‘are, by the nature of their rapid development, the most 
likely to attain the size necessary to withstand the feeding punctures of 
the bugs and thus to develop mature scars from this species. It appears 
certain that in western Nfew York the work of Hctcrocordyhis malimts 
in producing knotty fruit is very limited or entirely absent on the standard 
varieties of apples. 

The colon apple leaf hug 
{Parac aloe oris hazvlcyi palliduhis McAtee) 

One of the leaf bugs which was frequently found breeding on apple was 
Paracalocoris hazvlcyi pallidtilns, a form that usually develops on the 
tender shoots about the roots and the trunk of the tree. When abundant 
it may move to the branches above and occasionally feed on the young 
fruit. A few such fruits were tagged, but no mature apples were obtained 
showing scars caused by this species. 

The clouded apple leaf bug 
{N euro col pus nub Hus Say) 

Another leaf bug which has been reported as feeding on apple in 
Canada, and which the writer found breeding on apple in Genesee County, 
is Neurocolpus mibilus Say. This species also was found to prefer the 
tender shoots on the apple tree, and in this case the bugs were not observed 
feeding on the fruit. 
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The rosy apple aphid 
(Aphis sorhi Kalteiilxich) , 

The rosy aphid, when present on the apple tree, makes its presence 
known just as soon as the yonng fruits are set, and immediately develops 
so rapidly and in such numbers that the young- fruit stems and adjoining- 
leaves soon become pink with the crowded aphids. By the time the young 
fruits are one-half inch in diameter, or by the end of June, this species of 
aphid migrates from the apple tree, but not before it has done considerable 
damage. The rosy aphid prefers to develop on the lower limbs and on 
the inside or shady parts of the tree, but in years when it is abundant and 
the season is favorable it may spread to all parts of the tree and do 
immense damage unless control measures are taken by spraying at the 
right time. The writer found this aphid present each season in limited 
areas, particularly on Rhode Island Greening trees and in orchards where 
the trees were crowded and not properly pruned. 

Where the rosy aphid has developed and has sapped the stems of the 
young apples, the fruits never become thinned out during the June drot>. 
All infested fruits remain on the tree, forming clusters where there should 
be only one apple growing. A typical group of young fruits just recently 
abandoned by the rosy aphid is shown in Plate IX, 29. The cast-off skins 
of the developing aphids are shown on the leaves, and each fruit that set 
following the bloom still clings and continues to develop vei*y slowly in its 
gnarled and injured form. This species of aphid does not remain long 
on the fruit, for by June 25 the winged forms were rapidly developing 
and leaving the apple tree in favor of their alternate, or summer, host 
plant. It appears that the feeding aphids have a tendency to harden the 
stems of the young fruit, causing each one so affected to cling and produce 
the crowded and undersized condition of fruits so characteristic of trees 
where aphids have been at work. Few if any seeds are present in the 
apples thus affected, and all retain a gnarled and malformed shape, par- 
ticularly a puckered appearance at the base and at the calyx end (Plate 
XI, 32). In Plate X, 30, is shown a cluster of six young apples, photo- 
graphed on the tree on July 4, which were identical in appearance on 
June 24 to those in the cluster shown in Plate IX, 29. The same six fruits 
(Plate X, 30) are shown in their natural size at picking time (September 
25) in Plate X, 31. The fruits still show the heavy coating of spray 
material to which the tree was subjected during the first week in August. 

All varieties of apples are infested in years when the season is favorable 
to the increase of aphids, but of the standard varieties the Rhode Island 
Greening and the Baldwin apples are the most frequently affected. It was 
observed that Baldwin apples may be infested only very slightly by the 



Insects Affecting the Fruit of the Apple ' 


459 


aphid, yet each apple will remain on the tree until picking time, being 
about one-third the normal size for that variety and showing the char- 
acteristic puckering effect at the calyx end. Systematic thinning of the 
young fruits helps somewhat to increase the size of apples thus affected, 
but still the result is far from satisfactory to the grower. The most 
distinctive malformation caused to the apple b}^ the rosy aphid is the 
puckering at the calyx end, which is very often accompanied by puckering 
at the base also. In Plate XI, 32, are shown three pippin apples (Septem- 
ber 9) which were puckered chiefly at the base, this probably being due to 
the fact that in this variety the young apples developed and increased in 
size so rapidly that the aphids did not work beyond the broad base as 
they do on the small fruits. Heavily infested fruits usually develop a 
characteristic ribbing and warting of the surface, a condition produced 
only b}^ clusters of these small insects. The uneven surface and pucker- 
ing of the fruit is due to the fact that where the cells are punctured by 
the sucking aphids, little growth takes place, while the surface between 
punctures tends to grow ; hence the warting. Red Astrachan apples 
affected by the rosy aphid are stunted similarly to other varieties, and in 
addition they are found to ripen sooner than other fruits on the tree. A 
fruit cluster of this variety which was infested by aphids in June was 
found to be ripe and cracking open by July 13. 

On May 28, 1915, a killing frost occurred in western New York, 
destroying all the fruit in many of the orchards. A curious phenomenon 
was noted in those orchards where the fruit was killed, namely, that the 
fruit clusters infested by the rosy aphid did not wither and fall as did all 
other fruits. The apples in the aphid-infested clusters were found to be 
without seeds and were very much stunted and malformed. These aphid-' 
infested and frosted fruit clusters were found to cling to the tree through- 
out the summer and even until picking time. 

The apple leaf aphid 
{Aphis pojjii De Geer) 

The apple leaf aphid breeds on the tree throughout the season but 
becomes most abundant during July, the period immediately following the 
disappearance of the rosy aphid from the apple tree. The injuries it 
produces are usually made in a slightly different manner from those of 
the rosy aphid. Aphis pomi is always most abundant on the new succulent 
growth, and particularly on young trees that are growing rapidly. In 
years when the season is favorable for aphid development, even the large 
and well-pruned trees of standard varieties become seriously affected. 
The damage caused by this species is often not so much in stunting or 
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malforming the fruit as in the production in vast quantities of honeydew 
which covers the fruit. A biack fungus soon develops on this honeydew' 
excretion, covering the leaves and the fruit to such an extent that the 
latter is rendered unsalable from its appearance alone (Plate XI, 34). 
This aphid usually works only on the fruit stems and the leaves, checking 
the growth of the apples to such an extent that by picking time they are 
only half or one-third the size of normal fruit. But in years of greatest 
abundance the aphids may even cover the whole apple and produce the 
puckered fruit so characteristic of the work of Aphis sorbi. The fruit 
is usually an inch or more in diameter by the time the leaf aphids begin to 
cover the tree. By that time the June drop has caused a thinning of the 
fruit, and the apples that remain during July are expected to develop and 
reach maturity. 

Because of its later development, this species does not normally produce 
the clustering of fruits to such an extent as is found in the case of 
A, sorb!. In Plate XI, 33, is shown a cluster of Baldwin apples which 
were infested by the rosy aphid until June 25 and then by A. povii, which 
followed immediately and persisted until July 20. The puckering of the 
fruit was caused almost entirely by the rosy aphid, while the black and 
smutty appearance produced by honeydew and fungus is the natural 
result always following in the wake of A. pomi. Very frequently young 
and thrifty apple trees may produce fruit of normal size, yet the aphids 
developing almost exclusively on the leaves will excrete sufficient honey- 
dew to cover the apples and make them unsalable from their appearance. 
One can invariably detect the work or the previous infestation of A. pomi 
from the fruits alone, since the black or smutty appearance caused by the 
fungus remains for a long time. 

The San Jose scale 
{Aspidlotiis pcrniciosiis Comstock) 

' At least four species of scale insects may occur on the apple in New 
York, but the one most frequently seen on the fruit is the San Jose, or 
pernicious, scale. If this scale is at all present on the tree, it is almost sure 
to make its appearance on the fruit before the apples reach maturity. One 
scale-infested orchard that the writer observed was always treated with 
the dormant lime-sulfur spray, but apparently there were always a few 
'^pots left untouched by the solution since the insects invariably developed 
on several trees and a certain percentage of the fruit always showed the 
scale spots. In the fruits observed and photographed, the young insects 
began settling on the apples during July. They were few in number at 
this time, but before the fruit was picked these first scales had matured 
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and had produced numerous young which covered the stem and calyx 
ends, and frequently the sides of the apple as well ( Plate XII, 35 and 36). 
The lenticels in the skin of the apple show as minute white dots, while 
the young scales may invariably be distinguished by the appearance of a 
still smaller dark speck in the centers of the spots formed by them. 

On badly infested trees the stem and calyx ends of the apples are 
usually found to be plastered with numerous small black scales which 
cover the half-grown insects and form a grayish, roughened, scurfy mass 
on the skin of the fruit (Plate XII, 35). The largest scales, covering the 
full-grown females, are nearly circular in outline, grayish in color, and 
about the size of a pinhead; while the smaller, half-grown scales are 
blackish, with a central gray dot surrounded by a black depressed ring 
which in turn is surrounded by a grayish ring. One can usually distin- 
guish the San Jose scale from other closely related species by the form 
of the young scale, the raised cone point at the center of the scale, and 
the surrounding black depressed ring. 

When infested apples mature on the tree, a red color develops around 
each scale or cluster of scales which gives a very characteristic and well- 
known' scale-infested appearance to the fruit (Plate XII, 36). In a 
favorable season, such as 1914, when rains occur during August and 
produce a late scab-infection period, some of the early-maturing apples, 
particularly Maiden Blush, may develop a color about the tiny scab infec- 
tions, producing an effect not greatly different from that of scale (Plate 
XII, 37). In the writer’s experience a good many growers have noted 
this late scab infection with considerable concern, thinking it must be the 
San Jose scale. A person familiar with scale could scarcely make this 
mistake, however, since a close examination shows the absence of any 
scale and in its stead a tiny black spot surrounded by a pale, scurfy-like 
ring caused by the scab fungus forcing up the thin, transparent layers of 
epidermis, beyond which color may develop in the skin of the fruit. Late 
scab infection is shown in Plate XLII, 181, on a Rhode Island Greening, 
which is typical of the dark green varieties in that no color developed 
about the points of scab infection. 

The oysfer-shcll scale 
{Lepidosaphes nhni Linnaeus) 

Another scale which is frequently found on apple trees throughout New 
York Sta'te but is not of prime importance is the oyster-shell scale. This 
species may infest trees to such an extent that limbs may be killed, but 
since it has only one brood in New York there is scarcely any opportunity 
for the young to settle on the fruit. The tiny young scales are hatched 
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and complete their active period of moving’ over tlie tree l^efore the apples 
set, and therefore in the northern localities there is little opportunity for 
infesting the fruit. Apples showing the oyster-shell 'scale developed on 
the fruit are on record, but these fruits evidently all came from more 
southern localities where two broods of this scale develop in one growing- 
season. 

The scurfy scale 
[Chlonaspis furfura Fitch) 

The scurfy scale is recorded from several localities in New York, but 
the writer failed to find it infesting the apple in the western part of the 
State. Slingerland and Crosby record two broods of this scale at Ithaca, 
New York, and the writer has seen the scales on the fruit of pear from 
the same locality, which would indicate that two broods had developed. 
In localities where two generations develop, the second brood might be 
expected to produce some scale on the fruit in those orchards where it 
occurs on apple trees. This species of scale is easily distinguished by the 
broad, grayish white, pear-shaped female scales, with two minute cast 
skins clinging to the smaller end of the broad, thin, whitish part which 
forms the scale proper. 

LEPIDOPTERA 

In the Lepidoptera only the immature, or larval, stage of the insect is 
able to do damage to fruit. The adults have sucking mouth parts suited 
for taking up nectar or other substances in liquid form, and thus they 
rarely have opportunity to injure fruit. Ripe peaches are sometimes 
ruined in the Central States by depredations of the migrating cotton moths 
(Alabama arglllacea) , which sometimes congregate in large numbers to 
sip the sweet juice of ripened peaches. The writer has seen army-worm 
moths {Cirphis unipiincta) feed on the juices of very ripe Bough apples 
on the tree. But aside from such rare occurrences, it may be stated that 
the adult insects of this order do not cause injury to fruit. The lepi- 
dopterous larva is provided with mandibles by means of which it cuts and 
prepares its food for entry into the alimentary tract ; therefore, although 
the adult is a sucking insect, the larval stage must be placed in a group 
commonly designated, for convenience, as having biting or chewing mouth 
parts. 

Lepidopterous larvae may feed externally or internally on the apple. 
As representatives of internal feeders, the codling moth and the lesser 
apple worm furnish the most conspicuous examples. Tire internal feeding 
results in wounds that never heal perfectly, usually ending in brown rot, 
premature ripening, and falling of the fruit before picking time. Wounds 
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made by the external feeders — and these species are the most numer- 
ous — will often heal over, producing a characteristic scar, provided the 
injury occurs prior to mid-July while the apple is growing rapidly. 
Wounds produced later than the middle of July will invariably result In 
brown rot, for with the slowing-down in growth the healing powers of 
the fruit are not sufficient to overcome infections. Furthermore, the 
extent to which the fruit may be injured and still recover depends much 
on the number of apples on the tree, as well as on the rate of growth at 
the time of injury. These factors are dwelt upon more at length else- 
where in this paper. 

The codling moth 
{Cqrpocapsa pomonclla Linnaeus) 

The codling moth is the oldest, the most destructive, and probably the 
best-known pest on the fruit of the apple. The moderately large, pink- 
tinted larvae are only too frequently found boring through the flesh of the 
fruit and forcing out the brown frass from the exit of their burrows — a 
sight familiar to all who frequent orchards or eat newly ripened apples. 
There are, however, certain phases of codling-moth w^ork which are not 
always recognized by the casual obsen^r, and it is these obscure features 
that the writer has sought to present and illustrate herein. 

As an aid to the understanding of injuries produced by the codling 
moth, a review of the life history for a typical growing season is presented 
as observed in western New York during 1914. The spring brood of 
moths began emerging on June 3, and came forth in greatest numbers 
between June 8 and June 14, or for a period of a week immediately fol- 
lowing the closing of the calyx on the young apples. The eggs were 
probably laid in greatest numbers between June 10 and June 20, and the 
newly hatched larvae began entering the fruit about June 10 and were 
entering in maximum numbers up to the end of the month. From July 
I on, the larvae entered the fruit in gradually decreasing numbers through 
the period up to July 25. The last moth to emerge in the cages, from the 
larvae kept over winter, came forth on July 15^ ^^T-d in the orchard this 
moth might have been expected to lay eggs as late as July 25. 

The first larva of the spring brood wffiich was observed to have com- 
pleted its growth did so by July 6 , and others were found to be leaving 
the fruit on July 8 ( Plate ^XII, 3S). Several trees in an unsprayed 
orchard were stripped of the rough bark and then kept continuously 
banded with burlap. In this way most of the larvae that completed their 
growth and sought suitable places under the bark for spinning cocoons 
were always found in the burlap. Several such larvae were taken from 
the bands on July ii. These larvae spun cocoons immediately on enter- 
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ing the burlap bands, pupated within three days, and after a rest period of 
ten days began emerging as moths of the second brood. In the cages the 
first moth of the second brood came forth on July 24, but the majority 
of those that emerged appeared between July 28 and August 10. From 
these data it is apparent that the egg-laying period of the first-brood moths 
extends up to and may slightly overlap the appearance of the second-brood 
moths. 

Larvae that had been collecting since August 3 were taken from the 
bands on August 8, and from this lot one or more moths emerged each 
day between August 15 and August 27. The larvae that entered the 
bands on the trees after August 8 did not transform, but remained in the 
larval stage until the following spring. The larvae produced by the late- 
emerging second-brood moths were always abundant in the unsprayed 
orchards during September, and a few were to be found attacking the 
fruit practically up to picking time. The line of demarcation between the 
two broods of larvae is not apparent from the work on the trees, since the 
work of the' late first-brood larvae is similar to that of the “ side-worm ” 
injuries produced by the second brood. During the last ten days of July 
it was always possible to find a few tiny larvae just entering the fruit, and 
these could not be assigned with certainty to either brood. The last l^irva 
that the writer could assign definitely to the belated first-brood moths was 
found entering an injured Baldwin apple on July 20 (Plate XIV, 
46), working its way in at the bottom of a scar produced by the fruit-tree 
leaf roller. Thus it is seen that the two broods of moths overlap in their 
period of activity and there is a time during which larvae from both broods 
are to be found entering the fruit. 

From these observations and similar ones made during 1913, 1915, and 
1916, it may be stated that in western New York the codling moth pro- 
duces one full brood and a partial second brood, the size of the latter 
depending apparently on the character of the season. The method of 
attack by first-brood larvae is fairly well known, in that the majority 
of the young larvae enter the fruit by way of the calyx end. It is the 
habit of the larva to always seek some depression on the surface o£ the 
fruit ; when the apple is small it is usually the calyx cup, but later, when 
the apple is large, the point of entry may be at any break or scar in the 
fruit skin or at a spot where a leaf rests closely against the apple. After 
feeding for a short time in the calyx cavity, which is its usual procedure 
in June, the young larva works its way to the center of the fruit, where it 
devours some of the seeds and the core tissue. After the fruit has 
attained considerable size, the newly hatched larva is as likely to enter on 
the side or the stem end as to find its way to the calyx cup. It rarely 
enters, however, on the smooth exposed surface of the apple, preferring 
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to work in at some slight depression, at a contact point between two 
apples, or where a leaf gives some protection from the sun. \Mien nearly 
grown the larva invariably works its way to the surface of the fruit and 
begins forcing excrement from the burrow (Plate XIV, 43), and this 
frass, taken with the premature ripening of the fruit, is a certain indica- 
tion that the codling-moth larva is at work. The exit hole is kept care- 
fully closed with frass, probably as a protective measure against parasites 
and predacious enemies. But when growth is completed, the larva departs 
from the fruit, forcing out the frass plug. An open burrow is a sure 
indication that the larva has deserted the fruit and gone in search of a 
suitable place in which to spin a cocoon. 

By the end of June and during the first week of July, when the apples 
are about one inch in diameter, the larger and more advanced of the first- 
brood larvae begin forcing out the characteristic brown frass from their 
burrows. The apple shown in section in Plate XII, 38, illustrates this 
very well, the larva being fully grown and practically ready to leave the 
fruit. The exit to the burrow is most frequently in close contact with a 
leaf or at a point where two apples rest in contact (Plate XIII, 40), and 
such a condition probably lends some protection to the larva against its 
parasitic enemies. The extent to which the codling-moth larva may bur- 
row in the small fruits is shown in Plate XII, 38, photographed on July 
8. Such apples invariably drop within a few days, but the larva leaves 
the fruit first unless a storm or an unusual wind intervenes. During the 
latter part of July, when the apples are much larger, the feeding larva 
gradually works its way to the core of the fruit, where it feeds on the seeds 
and the surrounding pulp. In Plate XII, 39, is illustrated the kind of 
cavity that the larva makes in a large apple. The two apples shown in 
'Plate XIII, 40 (photographed on July 28) present the characteristic 
appearance that results when tw'o or more larvae begin work where two 
apples rest in contact. The apples were spread apart for the photograph 
and the work of more than one larva may be detected. Probably three or 
four larvae started work between the two apples, and the two that sur- 
vived until the photograph was taken had been at work perhaps not more 
than ten days. 

The codling-moth larvae that enter the apple during the latter part of 
July and in August and September, most frequently enter at some scar, 
at some abrasion of the skin where two apples touch one against the other, 
or under a leaf that lies in close contact with the fruit. A high propor- 
tion of the larvae evidently do not succeed in entering far into the apple, 

' but die from various causes soon after making a small opening through 
the skin of the fruit. The tiny newly hatched larvae- probably seek the 
shaded and protected parts of the fruit for definite reasons. In fact, few 
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if any larvae ever succeed in entering* on the side of the apple where the 
hot sunshine beats upon it. It is apparent that the young larvae are nut 
able to w'ithstand the excessive amount of sap that issues from a fresh 
wound. This is particularly noticeable if the sun shines hotly upon the 
fruit, for many larvae are found dead apparently from the eftects of the 
hot sap that boils out. If the larva is successful in its efforts to enter the 
fruit, a white frothy spot covers the point of injury (Plate XIII, 41). 
This frothy spot gradually dries up and turns to white powder, soon to be 
followed by brown excretions from the larva. The larva remains near the 
surface for live or six days, gaining slightly in size and strength in order • 
that it may be able to withstand the sap pressure which it must resist 
while working its way to the core. Having arrived at the core, the larva 
finds air space about the seeds and plenty of foqdg thereafter its chances 
of attaining maturity are very good. 

On one occasion (September 12} a large apple was cut in section, and 
in the seed cavity was found a small \vhite larva about one-third grown. 
A slender burrow indicated that the larva had worked its way in from 
the stem end of the apple. This particular larva was Unusually white, 
with the head and the cervical shield black — eft‘ects possibly produced by 
an exclusive diet on seeds. The larva was so unusual in color that it was 
reared, in order to make sure that no other species was involved. 

In Plate XIII, 41, is shown a pippin apple on which eleven young 
codling-moth larvae had tried to enter on the side of the fruit that was 
shaded by leaves. The tree had been sprayed on August 6, and apparently ' 
some of the larvae had died from the effects of the poison, for only five 
of them were found to be alive. The young larva will usually feed for 
two or three days at the surface, and because of this habit many larvae 
get spray poison but not before the skin of the fruit is punctured and a 
pinhole injury is produced. Large numbers of perfectly shaped apples 
must be discarded in the grading process due to the small pinhole injuries 
that result from the efforts of young larvae to enter the fruit, and, even 
though the larvae die in the attempt, the injury is not prevented (Plates 
XIII, 42, and XIV, 47). Slices with pinhole injuries, taken from apples 
that were sprayed for second-brood larvae, are shown in the latter figure. 
In case the larva was not killed, a white exudation persisted about the 
point of injury {Plate XIV, 47, a) ; while in case the larva died, the spot 
turned brown and dried up. The white deposit probably resulted from 
the evaporation of the excess fruit juice liberated by the young larva, 
rather than from any product of excretion. During August and Septem- 
ber the apples that are exposed to sunshine will invariably develop color 
around the pinhole injuries (Plate XIII, 42), much as they do around 
scale insects. The color serves to enlarge the spot and make it more con- 
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spicuous. All such spots, in fact all pinhole injuries, soon become much 
enlarged, due to the development of brown r.ot. At picking time all but 
the more recent pinhole injuries appear as brown, sunken spots having a 
tiny hole at the center (Plate XIV, 47). Alien undisturbed by rubbing, 
the smallest and most recent pinholes will show the characteristic white 
powdery substance about the opening (Plates XIII, 42, c, and XIV, 47, a). 

Rarely, if ever, do two codling-moth larvae come to maturity in the 
same apple; when more than one larva is present in a fruit they fight for 
possession, tlie conqueror usually devouring the vanquished. The Rhode 
Island Greening illustrated in Plate XIV, 43 (photographed on Septem- 
ber 26), shows excessive tunneling for one larva. It has four exits to 
the surface, one on each side with the plug removed as if two larvae had 
departed from the fruit In Plate XIV, 44, the same apple is shown in 
section, with all the tunnels more or less connected at the core but not like 
the common runway of a single larva. Brown rot, which invariably 
develops in the larval tunnels, is clearly shown surrounding the right-hand 
tunnel. 

Various species of flies, particularly PoUenia rudis and several large 
species of muscids, are frequently found feeding and enlarging holes that 
were started by the young second-brood codling-moth larvae (Plate XIV, 
45). The flies sip up the juices found in the brown-rot spots and thus 
enlarge the primary injur}' into a deep, rounded hole, in many cases clean- 
ing out the brown rot down to the living tissue. 

The lesser apple worm 
{Enarmonia prunvvora Walsh) 

The lesser apple worm has frequently been confused with the codling 
moth, and is in fact closely related to that species but is much less 
abundant in New York. The full-grown larva is very similar to that of 
the codling moth, but is smaller and on close examination can be dis- 
tinguished by the comblike structure on the caudal curvature of the anal 
plate. The work of the lesser apple worm during August and September 
can readily be distinguished from that of the codling moth by the nature 
of its’ burrows. In its early stages, at least, the larva remains near the 
surface of the fruit, eating out a blotched mine consisting of numerous 
tunnels just beneath the skin of the fruit (Plate XIV, 48). When half 
grown it may eat its way to the core, as shown in the section at the left 
of the figure. This section, taken from just beneath the typical surface 
mines, shows that the larva had made at least four tunnels to the core. 
The larvae of this species continue working on the apples until picking 
time, and any undetected larvae that have a start on the fruit may con- 
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tiniie work even after the fruit has been placed in Ijarrels. The work of 
the lesser apple worm is tlie most likely to be confused with that of the 
red-banded leaf roller {Eulm z'clutinana) , described later; but in the case 
of the latter species, the skin of the fruit is eaten as well as the flesh 
underneath. 


The fruit-tree leaf roller 
{Arc hips argyrospila W’alker) 

The larvae of the fruit-tree leaf roller, when numerous on apple trees, 
may be very destructive to the fruit. The eggs of this species hatch at 
about the time when the fruit buds are swelling and separating slightly 
at the tips. The tiny larvae immediately bore into the fruit buds and 
begin their destructive work by destroying fruit clusters before the fruit 
is set. By the time the tree is in full bloom, the larvae have begun to 
spin silken threads, drawing together the blossom cluster with the new 
leaves into a loosely woven nest within which they feed. By the time the 
petals are falling, one larva will have destroyed a single fruit cluster; and 
as soon as the young apples begin to form, it will move to a new cluster, 
there to begin devouring the newly formed fruit ( Plate XV, 49). As 
the apples grow larger, cavities are eaten into them by the larva, which 
remains close at hand in a rolled and webbed leaf that serves as a retreat 
(Plate XV, 50). One may frequently see a larva reaching out from its 
retreat and feeding at the base of an apple. This is a characteristic habit 
of the larvae after the apples have attained one-half inch or more in 
diameter. Usually the open end of the retreat is in close contact with the 
fruit, and so the feeding operations cannot be easily observed. 

During the last ten days of June, after the apples have attained from 
one-half to three-fourths inch in diameter, the majority of the fruit-tree 
leaf -roller larvae complete their growth and change to pupae. Nearly all 
of the fruits injured by the larvae prior to June 20 drop as a result of the 
injury. Many of the apples fed upon after that date also drop, but the 
number of these is largely dependent on the abundance of fruit on the 
tree. As in- the case of injuries by the apple redbugs, it is the weakest 
or the injured fruits that drop first; when there is a heavy set of fruit, the 
larvae may actually help thin the fruit, but when the set is light, many of 
the injured fruits will recover and grow to maturit}’’, showing an ugly 
scar. The growing season of 1914 was normal and the set of fruit was 
heavy, and as a result the majority of injured fruits did not survive the 
June drop. An estimate for 1914, determined by counting the fruits 
tagged and by constant observation of the fruit injured after the apples 
had set, would place 95 per cent of the injured apples as dropping, and 
5 per cent as recovering and growing to maturity showing a scar. In 
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orchards that were badly infested by the fruit-tree leaf roller, at least 10 
per cent of all the apples that remained on the trees showed scars caused 
by this insect. Apples that grew to maturity showing a scar were those 
injured by late feeding of the larvae, for the most part after June 20. 
The tag experiments showed that all fruits injured prior to June 18 
dropped, and only a few’ of those injured on June 18 and 19, wdiich had 
the advantage of having all near-by fruits pruned away, were able to sur- 
vive. The typical deep injuries made by the larvae after June 20 are shown 
in Plate XV, 51 and 52. These apples were picked and photographed on 
June 24. They would have recovered and grown to maturity showing 
typical scars, as did others similarly injured. 

During early July, the apples that remain after being injured by the 
feeding larvae rapidly -form a new surface over the wound ; at first a 
brown, corky layer of dead cells covers the w’ound, but this soon cracks 
and falls away following the formation of new skin beneath. The mature 
scar has a bronze color and a slightly roughened surface. The character 
of the scar, as well as the ability to recover from the w’ound, varies accord- 
ing to the variety of apple affected. The power of recovery from wounds 
is particularly noticeable in the pippin and Twenty Ounce apples. Those 
apples that gain in size very rapidly may recover and grow to maturity 
even though the seeds have been eaten out. In Plate XV, 53, are shown 
three pippin apples, at picking time, which had been fed upon and had 
part of the core removed and yet grew to maturity. This may happen 
occasionally with a Rhode Island Greening or a Baldwin apple, but is 
rather unusual with these varieties. Typical leaf -roller w’ork on Baldwin 
apples may be seen in Plate XVI, 57. In Plate XV, 54, is shown injury 
to Twenty Ounce apples (photographed on July 8) in wFich the feeding 
larvae reached the core on June 20; the smallest apple was ready to drop, 
but the others w’ere recovering and w’ould have attained maturity. On 
pippin and Twenty Ounce apples one may find unusually large scars made 
by the leaf -roller larva. Since these varieties grow very rapidly, the small 
feeding cavities made by the leaf roller wall be expanded wdth the growth 
of the fruit until the scars are comparable in size to the work of green 
fruit worms on Baldwin and Northern Spy apples. 

Very few" leaf -roller larvae are to be found at work later than July i, 
but the few that do work late produce some unusual scars w’hich may 
prove difficult to identify. The scars that result from the w"ork of larvae 
feeding as late as June 30 are unusually small and shallow. Such scars 
may sometimes be very similar to the shallow" wounds produced by green 
fruit w’orms (Xylina spp.). How^ever, the w"ork of the fruit-tree leaf- 
roller larva can usually be recognized by the fact that some part of the 
scar wall show" a deep or a narrow excavation. Comparison betw"een the 
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work ot leaf-roller larvae and the work of fruit worms is shown in Plate 
XVI, 55 and 56, photographed nearly two weeks after the injury occurred. 
The broad, shallow work of the fruit worms is readily distinguished from 
the deeply excavated or narrow channels produced by the leaf-roller larvae. 
The work of the leaf roller shown in Plate XVI, 55, was selected as a 
sample of some shallow excavations, which is not the usual or typical 
work of the species and yet can be recognized as different from the broad, 
shallow work of fruit worms. Unusual t}'pes of scars caused by the leaf 
roller are shown in Plate XVI, 58 and 59. In rare cases the larva may 
move to a new apple only two or three days before it is ready to pupate, 
or it may be forced to abandon an apple prematurely, and in such cases 
typical scars would not result (Plate XVI, 59). The deep excavation in 
the Twenty Ounce apple shown in Plate XVI, 58, Mias been filled out by 
growth and to some extent produced a warted surface. Scars of all types 
may show accelerated growth if the conditions are right to force growth 
late in the summer, after the skin of the fruit has hardened. 

The work of aphids on the fruit always has a tendency to stunt growth 
and harden the stems in such a way that injured or weak fruits are made 
to cling for a much longer time than they otherwise would. In one case 
observed, two apples were severely injured by a leaf -roller larva about 
June 15, but the apples were made to cling until July 8 (when they were 
picked), due to an infestation by the rosy aphid, which developed on the 
fruit cluster about the time when the injury was produced. 

The problem of determining scars may frequently be made difficult by 
the work of two or more species occurring on one fruit. But after suffi- 
cient experience in observing typical scars for each species concerned, 
one may hope to determine accurately 98 per -cent of all the scars found. 

The oblique-banded leaf roller 
{Archips rosaccana Harris) 

The oblic|ue-banded leaf roller occurs, along with Archips argyrospila 
in the orchards of western New York, but is not nearly so abundant. In 
certain orchards one-tenth of all the leaf-roller larvae examined were 
found to be this species. The work of Archips rosaccana on the fruit 
does not appear to differ from that of A. argyrospila. In the field, while 
the larvae are actively at work, one may distinguish A. rosaccana by its 
yellowish brown to pale apple-green color and its brownish black head and 
thoracic shield, as contrasted with the invariably black thoracic 'shield and 
apple-green color of A, argyrospila. When determining the mature scars 
on apples as the work of leaf-roller larvae {Archips spp.), one is bound 
to include some work produced by A. rosaccana but the percentage will 
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be small. second brood of the A, rosaccaua larvae appears on the 
tender foliage of the trees in July and August, but were not found by the 
writer to infest the fruit. 


The green fruit wonn 
{Xylina antennata Walker) 

In western New York the commonest species of green fruit worm 
attacking the apple is Xylina antennata. The over-wintering moths come 
* forth to lay eggs on the apple twigs before the buds have turned green. 
The eggs hatch during the first warm da}'s, and the tiny larvae begin 
feeding on the tender leaves as soon as the buds begin unfolding. By 
the time the fruit is formed, the larvae are half grown, and, having a 
\oracious appetite, are capable of devouring the young apples rapidly. 
The larva of this species is usually distinguished by the green color, the 
broad white lateral line, and the numerous small pale spots on the latero- 
dorsal surface. In 1914, which may be considered as a normal season, 
some of the larvae had completed their growth by June 15, or before the 
apples were one-half inch in diameter; others were more retarded ,in their 
development and did not finish feeding before June 20, and a few even 
later. The larvae that fed on the fruit on June '18 and later, were the 
ones producing the scars that showed on the apples at picking time. 

The fruit worm is large when the apples set, and consequently the 
effect .of its feeding is to cause the fruit to drop. When the apples are 
small, many of them are completely eaten. Only after they are one-half 
inch in diameter, and when growth is rapid, are they able to recover. A 
comparison is shown in Plate XVII, 60, between a fresh half-eaten apple 
injured by the green fruit worm, and an apple showing the deeply exca- 
vated and smaller scar produced by the larva of the fruit-tree leaf roller. 
This difference in scars is nearly always apparent, particularly in freshly 
injured apples, in which the broad, coarse, mandible marks of the fruit 
worm may be distinguished. A nearly full-grown larva of Xylina 
antennata is shown in Plate XVII, 61, excavating a deep, narrow wound 
to the core of an apple, but this manner of feeding is unusual. In a few 
cases a fruit-worm larva was found entirely inside an apple, having eaten 
out the core and enough of the pulp to form a retreat within. As a rule 
the larvae are intermittent and restless in their habits, feeding on one 
apple for a short time and then moving to another. This habit makes 
the fruit \\urm much more destructive than it would be otherwise, for the 
apples that are only slightly injured are likely to recover and grow to 
maturity showing a scar. The small scars made by a larva about June 10, 
when it was only about one-third grown, are shown in Plate XVII, 64. The 
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injury was so slight that the apples were recovering and the scars had 
healed over by June 24, when the photograph was made. One larva often - 
feeds on a dozen or more fruits, or on all the apples on one small Hmb. 
The way in which one larva may feed on several fruits is well illustrated 
in Plate XVH, 65, showing how several pears on one limb were fed upon 
by a single larva but all recovered and bore ugly scars. 

The broad scars produced by fruit worms on or before June 18 are 
usually so severe that the apples rarely recover, and yet in a few cases, 
where the set of fruit is light and growth is forced by warm rains, the 
fruits may grow to maturity. Scars made on June 20 are shown in Plate 
XVn, 62, as they appeared on June 24; the scars have turned brown, 
which is the first stage in the healing process. In Plate XVII, 63, are 
shown two apples that were injured on June 18’ on June 24, when the 
photograph was made, the scars were rapidly healing, as is indicated by 
a few cracks in the brown corky layer composed of cells that died from 
the injury. A Rhode Island Greening apple which was injured on June 
18 by the intermittent feeding of a green fruit worm is shown in Plate 
XVm, 66, as it appeared on August 14. The broad, shallow scars are 
characteristic of fruit-worm injury but may sometimes be confused with 
the work of the white-marked tussock moth, discussed later. In one 
experiment a green fruit-worm larva was observed to feed on six apples 
from June 18 to June 20 inclusive, and during this time each apple 
received one or more feeding scars. This experiment was typical of the 
intermittent feeding in which several apples are only slightly injured, the 
scars being shallow and not very broad. 

A comparative study of the scars made by green fruit worms on differ- 
ent varieties of apples shows some of the same differences developing 
that were noted in studies of the fruit-tree leaf roller and the apple red- 
bugs. Twenty Ounce apples and pippin varieties were found to recover 
when severely injured, in many cases even after the core had been partly 
eaten. A most unusual recovery after injury by a green fruit worm was 
shown by a pippin apple (Plate XVIII, 67) in which the core and half 
of one side were eaten away, and in addition the larva devoured a part 
of the opposite side. The same apple if turned slightly would show how 
the scar extends to the center of the core, the new tissue folding inward 
over the cavity during subsequent growth. An unusual recovery for a 
Baldwin apple is shown in Plate XVHI, 68; a fruit worm ate part of the 
core on June 25, but the apple recovered and grew to maturity. For fruit- 
worm work this scar is rather small and deep, and might be confused with 
certain scars produced by the fruit-tree leaf roller. 

The usual kind of scars produced by the green fruit worm and found 
on the fruit at picking time, is shown in Plate XVIII, 69 and 70; scars 
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appearing in the form of large wounds, more or less shallow, perfectly 
healed, bronze in color, and usually with bits of dried corklike tissue still 
clinging in places. Apples so injured keep perfectly in storage, but the 
disfiguration is taken as sufficient reason for discarding them in the grad- 
ing process. Baldwin apples with typical scars are shown in Plate XVIII, 
70. A scar on a Tompkins King apple which in outline is somewhat sug- 
gestive of the injury produced by the white-marked tussock moth, is 
shown in Plate XVHI, 69; but the old and dried-out corky tissue clinging 
to the scar indicates a period of healing prior to the time when the 
tussock-moth larvae begin their work. 

The green fruit zvorm 
'{Xylina laticinerca Grote) 

Another green fruit worm, which is second in abundance in western 
New York, is Xylina laticinerca. The larva of this species is distin- 
guished from X, antennata by having a more slender white lateral line, 
and a median dorsal line equally distinct. The habits of both species are 
very similar and no distinction can be drawn betweelh the injuries they 
produce. A larva of X. laticinerca^ nearly full-grown, is shown in Plate 
XIX, 71, with four young apples on which it was feeding on June 18. 
The broad, rough scars produced by fruit worms are well shown in this 
photograph. 

The red fruit zcorm 
(Rhynchagrotis placida Grote) 

A species conspicuous because of the red color of the larva, and occa- 
sionally found feeding on the apple in we.stern J\^ew York, is Rhyne Jia- 
qrotis placida Grote. The larval habits of this species are slightly differ- 
ent from those of Xylina spp. Rhynchagrotis placida has been classed as a 
climbing cutworm, and such larvae are supposed to climb up the trees only 
at night for feeding. The writer occasionally found larvae of this species 
resting during the day, if not feeding, within the cavities they had eaten 
into the apple. When disturbed they curl up, as is the habit of certain cut- 
worms, and in this respect they differ from species of Xylina. The larvae of 
R. placida are rather sluggish and do not move from one apple to another 
as freely as do the green fruit worms. Because of this habit, the apple 
fed upon usually shows two or three irregular scars. A Rhode Island 
Greening apple which was fed upon by one larva from June 16 to June 
19 is shown in Plate XIX, 72; the photograph was made on August 16, 
and shows several irregular scars that resulted from the work of the larva. 
A Baldwin apple with a large, irregular scar is shown at maturity in Plate 
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XIX, 73. In each case the scars are large and very irregular, deep in 
some places and shallow .in other parts — characters that may often enable 
one to recognize the work of this species. The age of the healed surface, 
being similar to that in the case of injuries produced by green fruit 
worms, will serve to distinguish the scars from those made by the tussock 
moth at a later date. 


The white-marked tussock moth 
(Hemcrocampa leucostigma Smith and Abbot) 

The white-marked tussock moth was found very abundant in a few* 
apple orchards in Genesee County, Niew York, and became very destruc- 
tive to the fruit. The egg masses, which remain on the trunk or the large 
limbs of the trees all winter, do not hatch until after the trees bloom and 
the fruit has set. The young larvae are not large enough to attract atten- 
tion or feed on the fruit until about June 20, but, having started, they 
keep up their destructive feeding until after the June drop occurs, some 
larvae feeding as late as July 12. Consequently the injuries they produce 
are more likely to be in evidence as scars on the mature apples, since the 
fruits in most cases are large and are able to withstand the shallow feed- 
ing which occurs after June 25. 

The larvae of the tussock moth normally feed on the tender foliage of 
several varieties of trees, but when they occur on apple trees they show 
a decided preference for the young, green apples. In observations on 
the feeding habits of the larvae it was noted that the early feeding (June 
22) had a fatal effect on certain of the injured apples. The injured 
fruits were given such a setback in the struggle for sap and existence 
that the uninjured members of the fruit cluster outstripped the injured, 
with the result that many succumbed in the June drop which followed. 
Two larvae scarcely half-grown, feeding on the fruit on June 24, are 
shown in Plate XIX, 74. The larvae are restless in their habits, feeding 
for a short time in one spot and then moving to a new place. This habit, 
combined with shallow feeding, produces several scars on the same apple 
— a condition that enables one to recognize a high proportion of the scars 
produced by this pest, Two young Baldwin apples, photographed on 
July 4 (Plate XX, 76), show characteristic scars produced by the inter- 
mittent feeding of the half-grown larvae. As the apples get larger, one 
larva often remains feeding on the same fruit for five or six days (Plate 
XX, 75). The first scars produced begin healing while the larva still 
feeds on other parts of the same fruit. Some larvae may continue 'feeding 
on the fruit as late as the middle of July, but after the apples have grown 
larger and the skin has become tough the larvae are more likely to move to 
the tender new leaves to complete their growth. 
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After the middle of July the apples grow more slowly, and, as a result, 
injuries produced later than July 12 heal but very slowly and imperfectly. 
In fact, some of the tussock-moth larvae feed on the fruit until it is 
unable to replace the injury with new skin. Two Northern Spy apples 
}>hotographed on July 20 (Plate XX, 79) show the long, shallow channels 
which the larvae make after the skin has hardened and is no longer tender 
to their liking. These fruits were injured between July 12 and July 15, the 
injured part drying out and shriveling slightly — the first indication of 
improper healing. A Rhode Island Greening apple photographed at pick- 
ing time is shown in Plate XXI, 81 ; the scar is rough and hard, not hav- 
ing the smooth skin beneath as is found on scars that heal while the fruit 
is growing rapidly. Excessive late feeding by the tussock moth on a 
Rhode Island Greening, ^ is shown ,in Plate XXI, 82, the injuries having 
been made so late that brown rot would have developed had the apple 
been an early-maturing variety. A Twenty Ounce a2>ple which was fed 
upon by a tussock-moth larva after the middle of July (Plate XX, 80) 
shows how brown rot may start in any wound that occurs after the fruit 
has stopped active growth. 

The mature scars produced on apples by the tussock ‘moth may present 
curious shapes and forms. The scars may be recognized, however, by the 
following combination of characters: (i) scars always shallow, fre- 
quently imperfectly healed; (2) scars irregular ,in outline, exhibiting 
slender feeding tracts; (3) several small, perfectly healed, irregular scars 
on one apple, or one or more large, rough scars having narrow, irregular 
tracts at some points on the margin. The work of the larva during the 
last week in June is characterized by intermittent feeding, the larva start- 
ing a new feeding place at any point where it may happen to be when 
hungry. Such scars heal with a smooth surface, since the apj^le is grow- 
ing rapidly. Later, when the skin of the apple has begun to get tough, 
the larva does not like to make ,a new puncture, but wanders around until 
it finds the i^revious point of feeding, there to enlarge the wound or to 
extend it in narrow channels as it feeds. On one Rhode Island Greening 
apple observed, ten small surface scars were counted, all made by one 
tussock-moth larva; some of the scars were so small that they strongly 
suggested the work of the 2>istol case-bearer. Three larger and more 
irregular scars are shown in Plate XX, 77. A large, sinuate scar, typical 
of* the tussock-moth work, is shown on a Rhode Island Greening apple in 
Plate XX, 78. This injury was produced near the end of the period 
when perfect healing would take place, and consequently the skin of the 
apple was then becoming so tough that the larva 2>referred to feed by 
enlarging one spot rather than making new ones. 
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Warting of scars was found to take place on tussock-moth injuries, 
as noted in the case of other scars, whenever the conditions were right to 
produce such effects. A large mature scar on a Jonathan aj>ple is shown 
in Plate XXI, 83, in which the scar tissue has bulged out aliove the general 
surface due to new and unusual growth just beneath the scar. Such 
warting is caused by accelerated growth after the skin of the apple has 
become hardened ; the scar tissue, being formed later than the skin on 
the other part of the apple, gives way at the point of least resistance under 
the pressure caused by new growth. In Plate XXI, 84, a small scar 
caused by the tussock moth is shown in comparison with an old scab ^ 
spot, which also shows the effect of warting under pressure by growth 
late in the season. 

The palmer worm 
{YpsolopJms UyulcUus Hiibner) 

In some years the palmer worm is very destructive to apples, but thus 
far such years have been few and far between. The species is known to 
have been very destructive in New York in 1853, and not again until 1900. 

It is evidently always present in apple orchards but in very limited num- 
bers. During the years from 1913 to 1916, inclusive, while the writer 
was constantly inspecting orchards in western New York, he found 
palmer worms in only a few orchards and usually as isolated specimens. 
The larvae were found in greatest numbers in two orchards which had 
suffered from neglect. 

Although material for study was scarce, observations were made and 
photographs were obtained showing the character of the wounds pro- 
duced by the palmer worm. No larvae were ol)served feeding on the fruit 
liefore the middle of June, but larvae found after that date were always 
working on the fruit. A typical example of the injuries produced during 
the latter part of June is shown in Plate XXI, 85, taken on June 25. The 
small, slender larvae, marked with pale longitudinal lines and with two 
broad dark stripes, move with a wriggling motion when disturbed, fre- 
quently abandoning the web-covered retreat on the fruit and dropping 
below on a silken thread. After feeding for three or four days on one 
apple, the larva invariably secretes itself under a web spun over the cavity 
which it has eaten into the fruit. Bits of web remain in the wound long 
after the injury is made (Plate XXII, 86), serving to identify the pest 
that did the damage. In Plate XXII, 88, is shown an apple, photographed 
on August 12, in which the larval web may still be seen in the scar. 

All fruits injured before June 20 were found to drop, and only the late- 
scarred fruit, injured after that date, remained on the tree to develop 
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mature scars. The late work is characterized by deep and narrow scars 
(Plate XXII, 87). In certain cases in which the web spun by the larva 
is not visible, the work of this species might be confused with the late 
work produced by the fruit-tree leaf roller. In the case of a Roxbury 
apple photographed on July 21 (Plate XXII, 87), there are to be seen five 
small holes grouped closely together, the work of a larva during the last 
three days of June: but the bits of web found still clinging to the wound 
would serve to identify it as the work of a palmer worm. 

The hud moth 

{Tnietoccra ocellana Schiffermuller) 

The bud moth is well ’known as a pest chiefly because of the damage 
which the larvae may do by eating into the young fruit buds during May, 
thus destroying the crop before the fruit is formed. When abundant, 
this insect may also do considerable damage to the maturing fruit, and, 
for the present study, observations are recorded on this phase of the 
insect's activity. 

The larvae that destroy the buds in spring, change to pupae during 
June. After ten days in the pupal stage, or during the last few days in 
June and the first two weeks of July, the moths come forth to lay their 
eggs on the leaves. In- the latter part of July, the tiny, black-headed 
caterpillars hatch from the eggs and begin to feed on the under side ,o£ 
the apple leaves. All during September the small, reddish brown laiwae 
may be found feeding on the under side of the leaves, usually hiding 
beneath a protective layer of Web, this being constantly rebuilt to cover 
new feeding areas. When a leaf bearing a larva comes in contact with 
an apple, the leaf is frequently drawn against the fruit and firmly attached 
to it with web. Within this safe retreat the larva continues to devour 
parts of the leaf, and in addition it may eat several small round holes 
through the skin of the apple. The first work of this kind on fruit was 
found on August 8 (Plate XXII, 90), the larva having fed extensively 
on the leaf but having made only four or five holes through the skin of' 
the fruit when disturbed. The same type of work is better shown on a 
Pound Sweet from which the leaf was turned back and photographed on 
September 15 (Plate XXII, 89). Even in well-sprayed orchards, many 
apples will be found that appear to be perfect and yet when they are 
picked a leaf is found sticking to one side, beneath which the work of the 
bud moth is revealed. 

The work of bud-moth larvae on the maturing fruit may invariably 
be distinguished by a group of small holes eaten through the skin, while • 
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the light area about the injury indicates that a leaf has been held in con- 
tact with the spot sufficiently long to make an appreciable difference in 
color. In case the injury has not been rnbl)ed, bits of web and a white 
powder may be found about the scars. Although the wounds made in the 
fruit by the bud moth during September are small, when careful grading 
of the fruit is done or apples are selected for sliow purposes many per- 
fectly shaped apples will need to be cast aside or relegated to the inferior 
classes due to these small feeding punctures. 

The red-handed leaf roller 

(Eulia velutinana Walker) 

An insect that was doing a slight amount of -damage to the fruit dur- 
ing August and September proved to be Eulia veluimana Walker, a 
species not ordinarily recognized as a pest on the apple. On July 28 the 
writer first noticed a larva of this species which was feeding in an unusual 
manner between two Genesee Flower apples (Plate XXIII, 91). This 
larva, with the apples, was placed in a breeding jar, where it pupated 
within a curled leaf on August 2. When full-grown the larva is very 
suggestive of Ar chips argyrospila, but is slightly smaller than that species. 
From the pupa developed on August 2, a moth emerged on August ii. 
The moth of this species has a tuft of hairlike scales on top of the thorax, 
is slightly smaller than that of Archips argyrospila, and has much less 
of the dark brown color. The spread moth is shown, somewhat enlarged, 
in Plate XXIII, 92. 

The work of Ettlia velutmana was frequently found on the fruit dur- 
ing August and September, and a few larvae were still at work when the 
truit was picked. The larva is a surface feeder, evidently never eating 
deeply into the fruit as is done by the fruit-tree leaf roller. A typical 
example of the work found during August may be seen in Plate XXIII, 
93. The larva prefers to live and feed on the fruit while secreting itself 
beneath a leaf or by working between two apples that rest in contact. 
Sometimes a detached leaf is fastened to the fruit with web, and this 
serves as a retreat or protection from which the larva can feed. Late in 
the season a decided preference is shown by the larvae for, eating only 
the skin of the fruit (Plate XXIII, 94). A Baldwin apple which had 
been kept in a barrel for two months was found to have on /November 29 
fresh shallow scars, such as the late-feeding larva will produce, and 
attached to the fruit was some web in which the larva had secreted itself. 

The work of Eulia velutinana during August and September may be 
■distinguished by the broad and shallow feeding scars, which never heal 
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due to the lateness of the season. No other species was found to be doing 
a type of work that could be confused with the scars here illustrated. The 
damage to fruit caused by this species is doubtless done by larvae of a 
second brood, though the complete life cycle is not known. 

The pistol casc-bcarcr 
(ColcopJiora malivorella Riley) 

Case-bearers are interesting little insects, for the larvae of each species 
live within and carry about with them a case of a particular pattern com- 
posed of leaf fragments. The pistol case-bearer always constructs a case 
which in form resembles a pistol case. In western New York the pistol 
case-bearer was frequently found infesting apple trees, and particularly 
those orchards that had not received a thorough spraying just before the 
flower buds opened. The young larvae hibernate in tiny cases attached 
to the twigs of the tree, and as soon as the buds show green they move 
from winter quarters and cluster on the unfolding tender leaves. 

As soon as the fruit sets, many of the larvae find their way to the 
young apples and begin feeding. The case-bearer larva feeds by making 
a round, deep hole through the skin of the fruit, and then mining out the 
parenchyma in all directions as far as it can reach without entirely desert- 
ing its case. Having obtained all the food possible at one point, the larva 
creeps along with its case to a new location, settles down, eats through the 
skin, and begins feeding as before. Pistol case-bearers, nearly mature^ 
are shown in Plate XXIV, 95, at work on young apples on June 9; the 
small, round, black holes show points of previous feeding. One case- 
bearer may make several such feeding punctures on one or more apples. 

The larval activity of a single case-bearer is well shown in Plate XXIV, 
97. This larva began feeding on a Twenty Ounce apple, a variety that 
grows so rapidly and attains such size that the case-bearer is unable to kill 
the fruit. The regular progression in size of scars is due entirely to the 
effect of growth, the largest scars being those first produced while the 
smallest scars are those made by the larva's feeding after the apple had 
attained considerable size and when little expansion was possible by further 
growth. The clear spots in the leaf show the effect of larval feeding on the 
foliage. On completing its growth the case-bearer moved from the fruit to 
the adjoining leaf, and then to the twig, wliere a firm attacliment was made 
preparatory to pupation. The moth emerged toward the end of June, but 
-- the case remained in position for a long time after. The photograph was 
made on August 30, after the apple had attained more than half its growth 
and was apparently stunted somewhat by the injuries received. 



480 


Bulletin 410 


The mature scars frequently show a funnel-shaped depression at the 
center, indicating that the cavity produced by the larva is not always 
entirely filled out by growth (Plate XXIV, 96). This feature, combined 
with the numerous small, rounded scars on a single fruit, is characteristic 
of case-bearer work. The large scars that sometimes result from the 
very early feeding of the case-bearer larva might be mistaken for the 
rounded scars made by the tussock moth, were there not a gradation in 
size of the scars. 

In a few instances the scars made by this case-bearer were found to 
produce a splitting of the skin about the wound, very similar to the way 
in which splitting and enlargement of the scar occur with redbug injuries. 
A good example of this is shown on a Detroit Red^ (Plate XXV, 98), in 
which the contrast between the bronze scar tissue and the red skin of the 
apple is conspicuous. 

Several types of mature scars from Baldwin and Twenty Ounce apples 
are shown in Plate XXV, 100, slices from different apples being arranged 
in a group for purposes of comparison. The work of the ca.se-bearer on 
a crab apple as illustrated in Plate XXV, 99, shows all types of scars and 
particularly the effect of warting. The skin of the crab apple hardens 
early in the summer while growth pressure is still being exerted ; hence 
the more recent and tender scar tissue gives way to the new cell formation 
underneath. 


The cigar case-hearcr 

“ (Coleophora flctcJicrcIIa Fernald) 

The second species of case-bearer frequently found in abundance in 
apple orchards is easily distinguished from the preceding species by the 
shape of the larval case. This insect has received the name cigar case- 
bearer: The life history of the species is very similar to that of the pistol 
case-bearer, and the injuries it produces cannot with any degree of cer- 
tainty be distinguished from those of that species. 

The cigar case-bearer, and its work on young apples just formed, are 
seen in Plate XXV, loi, an enlarged photograph showing well the char- 
acter of the feeding punctures and likewise the shape of the laiwal cases. 

In this study of the identification of mature scars it was found that the 
work of Coleophora fletcherella could not be distinguished at picking time 
from that of C. uialivorella, and for economic purposes the injuries by 
both species may well be classed simply as case-bearer work. ' 

The work of case-bearers on apples may usually be distinguished as 
follows: (i) by several small, rounded scars of different sizes appearing 
on one apple; (2) by some of the scars showing a funnel-shaped depres- 
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sion at the center; (3) in rare instances, when the wound has split and 
caused an irregular margin, by the distinctiveness of the funnel-shaped 
depression. 

The fall zvehzvorni 
{Hyplianiric textor Harris) 

The fall webworm is a well-known pest on forest and shade trees and 
at times may become abundant in apple orchards. The larvae begin mak- 
ing their unsightly webs on the branches of the trees during July, but 
these are more noticeable during August. The larvae of the fall web- 
worm are essentially leaf feeders, but when they occur on apple trees 
their web nests frequently inclose a few apples. The larvae do not appear 
to prefer the fruit, but when apples come within their range they feed 
upon them. When abundant in an apple orchard the webworms may 
cause more or less damage to the fruit, not only by direct feeding on the 
apples but also by defoliation of the limbs, thus causing a stunting and 
.shriveling of the fruit. 

The work of fall webworms on two Alexander apples is shown in Plate 
XXVI, 104. All the leaves on the limb are brown and the fruits are 
covered with web and excrement. The larvae make broad, shallow feed- 
ing tracts over the surface of the fruit, but in places they feed more 
deeply. Two larvae may be seen in Pdate XXVT, 102, feeding in cavities 
formed on an Alexander apple. The feeding always occurs so late in 
the season that healing of the wound never takes place. The scar surface 
usually shrivels and dries out considerably (Plate XXVT, 103). Unless 
the injured fruits have been purposely cleaned, the work of the webworm 
can always ])e recognized by the presence of web and excrement on broad, 
irregular, shallow scars which never heal. 

The apple serpentine niincr 
{ Marmara pomonella Busck) 

An insect very interesting because of the peculiar habit of the larvae m 
making serpentine mines in the skin of the fruit, proved on determination 
to be Marmara pomonella Busck. This species was found working on the 
fruit from two localities in New York, but as yet it cannot be reckoned 
as a pest of economic importance. Two types of the serpentine mine made 
by the larva on Baldwin apples are well shown in Plate XXVII, 105 and 
106. In one of these (106) the larva projected its mine in a circular 
course, causing a large blotch on one side of the apple ; in the other, the 
larval mine proceeds in sinuous fashion all the way around the fruit. The 
larva works only between the epidermal and cuticular layers of the apple 



482 


Bulletin 410 


skin, thus never causing injury to the flesh of the fruit. The damage, if 
such it can be called, is merely a matter of clisflgurement of the apple. 
The serpentine mines are made during the latter part of the summer, after 
the apple has attained considerable size, and thus there is little opportunity 
for the insect to deform the fruit. 

COLEOPTERA 

The co^.eopterous pests on the fruit of the apple are few in number, and, 
excluding the work of a few occasional infestations by species that are 
general feeders, it may be said that only two species, both belonging to 
the Rhynchophora, are found to feed and develop larval stages in the 
fruit. . . 

The plum curculio 
(Conotrachelns nenuphar Herbst) 

The plum curculio is known chiefly as a pest on plums and other stone 
fruits, but when these fruits are not available it may cause serious damage 
to apples. In one season the species may breed in large numbers on stone 
fruits, and in the following year, if there is shortage of plums and 
cherries, the beetles will migrate to the nearest apple orchard, there to 
begin their work on apples. 

The plum curculio hibernates as an adult and comes forth in spring to 
the fruit trees, where it takes its first meal, and feeds until such time as 
young fruits are available on the tender, succulent growth. As soon as 
the apples set, 'the curculios begin feeding on them with ravenous appe- 
tite, and particularly is this true of the females, which are preparing to 
lay eggs. The early feeding punctures are in the shape of round holes 
in the skin of the fruit, through which the curculio excavates all the tender 
pulp that it can reach by inserting its long rostrum. In Plate XXVI T, 
107, is shown, slightly enlarged, a curculio resting on a young, apple beside 
a typical feeding puncture that it has just completed. All the fruits 
injured in this manner were found to drop ; since the fruit is so small and 
competition is great, few apples ever survive when injured at such a 
® tender age. 

After feeding for a few days, the female curculio is ready to begin 
laying eggs, and this is about the time when the apples are one- fourth of 
an inch or more in diameter (Plate XXVII, 108). The ovipositing 
female makes a small hole in the fruit just large enough to receive the 
then deposits it and cuts a crescent-shaped slit extending in a semi- 
circle around and obliquely beneath it. Such an arrangement doubtless 
prevents the egg from being crushed by growth pressure, and especially 
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protects the young- larva at the time of hatching. Young fruits having 
egg crescents, and one with a feeding puncture, are shown for comparison 
in Plate XXVII, 109. Young apples in which- curculio eggs have, been 
deposited will fall to the ground, and if undisturbed the larva will develop 
to maturity. In fact, it seems to 1 )e necessary for the apple containing 
the eggs to fall to the ground if the curculio grub is to develop. Rarely 
are apples containing living larvae found on the tree, except late in summer 
when active growth has stopped, and such fruits would fall in any case 
before the larva had worked very far. It is apparent that a softening or 
shriveling of the fruit must occur before the grub is able to make much 
progress. Evidently vigorous growth and strong sap pressure in the fruit 
are more of a barrier to the curculio grub than to codling-moth larvae. The 
only apple containing an active burrowing grub that the writer has found 
on a tree, was found on July 13 on an unnamed variety (Plate XXVIII, 
1 12). This fruit was not in an active state of growth, and probably would 
have dropped to the ground before the grub reached maturity. Perhaps 
the lack of sap pressure in the fruit, which permitted the curculio grub 
to start its burrow, was due to causes other than larval activity of the 
curculio. Certain it is that, in the majority of cases, the apple must be 
one that will drop to the ground from causes other than the presence of 
the curculio grub, or else the grub will never have an opportunity to 
develop. 

The injuries caused hy the curculio early in the season serve to thin out 
the fruit, but after the young apples have attained one-half inch or more 
in diameter many of them do not succumb to the influence of one or more 
egg punctures. Such fruits grow to maturity exhibiting scars, frequently 
being more or less deformed. Three young Baldwin apples with curculio 
scars which may or may not prove fatal to the development of the fruit, 
are shown in Plate XXVIII, iii. After June 20 a majority of the 
apples having egg punctures do not fall to the ground because of curculio 
injury, but recover and develop scars. On two of the fruits shown in 
Plate XXVIII, III, a white exudation may be seen on the crescent flap, 
indicating that the larva has hatched and is making some effort to feed. 
Rarely does one find curculios that have come out of hibernation making 
simple feeding punctures after the middle of June, since in excavating 
each egg crescent a certain amount of pulp is eaten. In Plate XXVII, 
no, a beetle is seen excavating a typical round feeding cavity, a result 
obtained by keeping the curculio in a jar where it could not feed for three 
or four days. The male curculio might be expected to make feeding 
punctures which' would result ,in a scar slightly different from the well- 
known crescent of the egg-laying female. The males, however, apparently 
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feed so seldom following the first great feast, when the young fruits set, 
that rarely, if ever, can scars be found that would appear to have developed 
from plain feeding punctures. 

In an experiment to get data on the feeding habits of the adults, a 
curculio was caged with a single apple from June 29 to July 6. The apple 
succumbed to the injuries and fell on July 20, with the result shown in 
Plate XXVIII, 1 13, photographed on July 21. Normally the apples that 
have received only a few egg punctures by the end of June or early July 
will recover and grow to maturity. 

.Many of the wounds made by the curculio on Roxbury apples during 
July were found to develop brown rot, as is shown in Plate XXIX, 116. 
Several of the punctures appear as rounded cavities, and probably repre- 
sent the feeding work of newly emerged adults in ‘the latter part of July. 

The well-known crescent-shaped scars (Plate XXIX, 117) resulting 
from the work of the ovipositing female during the latter part of June 
are generally recognized at picking time. The t}'pical crescent has one 
straight side, at the middle of which there is a projecting point represent- 
ing the place where an egg was inserted. In many cases this distinctive 
egg mark does not show plainly, but an interruption of the straight margin 
at the middle can usually be distinguished. 

Mature scars from six varieties of apples are shown in Plate XXIX, 
1 17, in which the egg-puncture marks are seen in varying degrees of dis- 
tinctness, these apples representing skins of different colors and textures. 
The Twenty Ounce apple shown in Plate XXVIII, 114, indicates how 
several curculio crescents grouped together may resemble the scars made 
by case-bearers, but an examination of the individual scars shows clearly 
the distinctive egg-puncture marks made by the female when ovipositing. 

Perhaps the scars sometimes made by apple redbugs are the most likely 
to be confused with curculio work. An apple having scars of both 
curculio and redbugs is shown in Plate XXVIII, 115, for comparison. As 
pointed out above, however, there is little danger of confusing curculio 
feeding punctures with redbug w^ork, for the distinctive egg crescents are 
invariably present on apples deformed by the curculio. 

A study of the late summer scars made by the cuixulio revealed the 
fact that brown rot often results in the wounds. As was shown in the 
case of late codling-moth work, certain large species of muscid flies may 
enlarge the scars and assist in the development of brown rot, and this the 
flies clean out as fast as decay takes place (Plate XXX, 120 and 121). 
When undisturbed by flies the feeding punctures made by the curculio 
during August will develop brown rot, this producing a dark ring about 
the point of injury (Plate XXIX, 116). 
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Frequently one finds that tough-skinned varieties, such as Ben Davis 
and Jonathan, when grown under the right conditions will exhibit warting 
of the curculio scars (Plate XXIX, ,119). Plere again the scars can 
usually be identified by the presence of the distinctive egg-puncture marks. 

The apple curculio 
{Anthonomiis quadrlgihh-us Say) 

The common name of Anthonomus qiiadrigibbits would imply that it is 
primarily the curculio pest of the apple. It is not, however, as serious a 
pest on apples in ,New York as is the plum curculio. In certain localities 
A. quadrigibbiis breeds abundantly on wild haws (Crataegus spp.}, but in 
only a few instances was it discovered working on fruit in cultivated 
orchards. The apple curculio may be distinguished from the plum curculio 
by its long, curved rostru'm, its elytra, broader toward the rear, and its 
four prominent humps (Plate XXX, 122). 

The apple curculio was found to be so scarce in orchards of western 
New York, that in (.»rder to study the injuries of this species on standard 
varieties of apples the writer collected a large number of the adults from 
hawthorn, and these were ]>laced in cages with apples for experimental 
purposes. Forty pairs of the beetles were placed in as many tarlatan 
cages, each inclosing two or more young apples. Many oE the young 
fruits were stung to death, but after June 15 many apples would cling 
when stung only two or three times. In order to prevent the fruits from 
being injured excessively, the cages, with the beetles, were moved to new 
fruits every t\vo or three days. vScveral curculios continued to feed and 
lay eggs on the fruit until the middle of July, but after that date the 
beetles died off rapidly. 

As vsoon as the curculios were placed with the fruit they began feeding 
and laying eggs with unperturbed activity. In Plate XXX, 123 (photo- 
graphed on May 28) are shown two female curculios on a young apple, 
in which one of them is laying an egg. After depositing the egg the 
female turned about, closed the opening to the cavity with her rostrum, 
and then moved to the tops of the stamens to have a look at the surround- 
ings (Plate XXX, 124). The opening to both feeding and egg cavities 
appears merely as a rounded hole in the surface of the fruit. Through 
this opening the curculio thrusts its rostrum in order to excavate and eat 
the pulp, and frequently a rounded cavity is formed extending in all 
directions as far as the rostrum can reach (Plate XXX, 126). When 
excavating for purposes of oviposition only, the cavity may not be exca- 
vated so broadly. In order that the young grub may develop, the apple 
containing eggs must drop to the ground. Three or four stings on a fruit 
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will usually accomplish this result when there is competition amon,q‘ several 
fruits on one limb. After June 25, or when the apples have attained one- 
half an inch or more in diameter, many of the fruits will cling in spite 
of the punctures. No grubs were ever found to develo]:> in the egg-laden 
apples that remained growing on the tree. Five Baldwin apples on which 
the beetles had fed and oviposited from June 25 to June 30, are shown in 
Plate XXX, 125, as they appeared when ready to drop on July 7; the 
punctures may be plainly seen, and the white exudation at the surface of 
some of them indicates that ,in those the young grub had begun activities. 

The work of two curculios on a Baldwin apple after July i is seen in 
Plate XXX, 126, the apple being shown in section to expose the egg and 
feeding cavities. After July 4, very few apples, if any, that were in a 
strong growdng condition when punctured, were found to drop and thus 
permit the grubs to develop. 

One experiment performed was that of caging a pair of beetles from 
June 16 to July 6 with two Baldwdn apples which were on a limb made 
free of all other fruits. These apples were able to withstand the injuries 
of the curculios, and grew to maturity with the result shown in Plate 
XXXI, 127. Another good illustration of the mature scars resulting from 
injury by the curculio is presented in Plate XXXI, 128, showing two Stark 
apples. 

Wdien growth of the fruit continues following the work of the beetles, 
the thin tissue and skin immediately above the egg or feeding cavity is 
found to dry out, usually leaving a white margin as shown in these two 
figures. A slight depression may result about the point of injury, due to 
the stoppage of growth, and the scar cavity itself always remains as a 
sunken brown spot. The most distinctive feature about the mature scar 
is the white-margined, dried-out tissue, resulting from the thin covering 
left immediately above the feeding or egg cavity. 

The apple curculio was found at w^ork on Bartlett pears in one orchard, 
making cavities similar to those observed on apples. When beetles were 
caged with pears, typical feeding and egg laying took place. The mature 
scars resulting from this experiment are seen in Plate XXXI, 129. The 
cavities made by the apple curculio on pears were filled out to a certain 
extent by subsequent' growth, a result somewhat different from' that 
obtained on all the apples observed. 

The rose chafer 

{Macrodactylics subspinosus Fabricius) 

The adults of the rose chafer are general feeders, eating the fruit and 
the leaves of many kinds of cultivated and wild plants. The species 
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breeds ,in sandy pasture lands, where the grubs feed on the roots of 
grasses, and if orchards are located in the vicinity of such waste lands 
much injury may be done to the fruit when the beetles emerge and go 
fortli in search of food and for mating. The writer had opportunity in 
1914 to study the result of an invasion of an apple orchard by rose chafers 
in Genesee County, New York. The beetles were first observed at work 
on the fruit about June 20, and they continued to feed and mate on the 
apples until July 4, at which time it became difficult to find them. The 
, trees that sufifered the most were those bordering a sandy tract of pasture 
land, from which the insects evidently came to feed and to which they 
returned to lay eggs. 

The rose chafers wey^ found to eat large, irregular holes in the young 
apples, the cavity frequently being so large that one or more beetles could 
conceal themselves in it. Typical feeding scars on Baldwin apples are 
shown ,in Plate XXXII, 130, in which one beetle may be seen at work. 
It was found that the chafers frequently return to the old wounds for 
feeding, evidently preferring to do this instead of starting on a fresh 
apple ; some beetles were observed to feed on wounds that were at least a 
week old. All fruits injured by rose chafers were found to shrivel up 
and drop during July, and so no scars resulted on the fruit. A group of 
apples showing typical injuries is shown in Plate XXXII, 131, as photo- 
graphed on July 3; certain of these fruits were injured ten days previous 
to the time when the picture was made and appear greatly shriveled, while 
others, which were injured on a later date, indicate how the margin of 
the wound first shrinks and then curls inward, to be followed perhaps by 
brown rot. A few days later the same fruits would appear similar to the 
ones shown in Plate XXXII, 132, which have shriveled and dried out 
until they are scarcely recognizable. It is apparent that the irregular, 
rough wounds made by rose chafers feeding on apples are of such char- 
acter that healing is impossible, and sooner or later the injuries become 
infected with brown rot, eventually causing the fruits to shrivel and dry 
up. 

diptera 

Dipterous pests on the fruit of the apple are few in number, and only 
one species, the apple maggot, breeds in the fruit and causes economic 
losses. Ripe apples, and particularly summer varieties, are frequently 
damaged considerably by swarms of large muscid flies which sip at any 
point of rupture occurring on the surface of the fruit., Eventually large 
cavities are produced, and with the introduction of brown rot, decay of 
the apple is rapid. 
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The apple maggot 
[Rhagoletis pomoncUa Walsh) 

111 New York the apple-maggot flies may appear in the trees early in 
July, and when late summer spraying is not practiced the flies soon begin 
inserting their eggs through the wskin of the fruit (Plate XXXIII, 133). 
The egg puncture appears as a tiny speck, and in those varieties whose 
growth is not yet completed, a small dimple may form about the point 
where the egg was inserted (Plate XXXIII, 134). As soon as the apple 
begins to mellow, the tiny maggots begin to burrow through the pulp in 
all directions. The maggot works slowly until the apple softens in the 
ripening process, when it begins to grow rapidly, making winding tunnels 
through the pulp and quickly reducing the inside of the fruit to a brown 
pulp (Plate XXXIII, 135). In certain localities where the flies are uncon- 
trolled, the fruit of several summer varieties may be rendered entirely 
useless. 

Maiden Blush apples are grown for the market on a considerable scale 
in western New York, and in a few orchards, where Jate summer sj^raying 
for the codling moth was not done, the apple-maggot flies began to 
increase rapidly. A typical example of apple-maggot work on this variety 
may be seen in Plate XXXIII, 135, photographed in section to show the 
extent of the tunneling by the maggots. The section on the right exhibits 
the emergence holes of the mature maggots, brown rot having develc)ped 
about each tunnel and spread to destroy the whole fruit. A second apple 
cut in section (Plate XXXIII, >136) illustrates more clearly the tunnels 
before the brown rot has reduced the pulp to a brown mass, and in this 
figure mature maggots may be seen as they appear when ready to -emerge. 
Brown rot invariably develops in the maggot tunnels, and this condition 
appears to be very favorable for development of the maggots. 

The apple-maggot fly may lay eggs freely in standard varieties of ap])les 
when such apples occur where the flies have become numerous on more 
favorable fruit. But in such cases the maggots do not develop very 
rapidly until the ripening process has softened the pulp. The Tompkins 
King is a variety that becomes sufficiently mellow shortly after being 
picked to allow the maggots to complete development even after the fruit 
IS packed in barrels. A Tompkins King apple which was bought in the 
market in October and which appeared to the average consumer as desir- 
able fruit, was packed away until the end of .November, with, the result 
shown in Plate XXXIV, 139. On November 29 some of the maggots 
had emerged, and brown rot could be seen as a discoloration on the sur- 
face, indicating that the inside of the apple was practically destroyed. 
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is shown ,ni Plate XXXIV, 137. In this case so few maggots were at 
work that brown rot was much delayed in destroying the fruit. The 
photograph was made just four days after a maggot had emerged from 
the hole that is surrounded hy lirown rot. 

In Genesee Gounty the writer found the apple maggot breeding freely 
in crab apples, a condition developing perhaps from the fact that in that 
locality this variety of fruit rarely, if ever, received the late summer sprays 
usually given the commercial orchards. In crab apples that are infested, 
dark tunnels may be seen just beneath the skin, and fruits that are cut 
in section exhibit typical work of the maggots (Plate XXXIV, 141). The 
crab apple is firm of flesh and very acid, and this prevents the maggots 
from making progress until the fruit has lain on the ground for two or 
three weeks. Crab apples diop fieely from the tree and large numbers 
are usually permitted to remain on the ground to decay, and this condition 
promotes devclo])nient of the apple mao-got on this fruit. 

In some localities it may happen that the apple-maggot flies have 
developed in comsidcrable numbers on early summer varieties of apples 
and a second brood emerges to oviposit during September. Either the 
flies of a second biood 01 the ictarded members of a single bi*ond may 
attack standard varieties of a]>ples during late Septembeiv and the tiny 
punctures made hy the ovipositor will aiijiear as small, black specks from 
which few .or no maggots develop. These spots may be identified by mak- 
ing a section through the puncture, which will usually reveal an egg or a 
tiny cavity where an egg had been placed. 

An interesting case of late ovijiosition by apple-inaggot flies, perhaps 
the late oviposition work by individuals of a single brood, may be seen in 
Plate XXXIV, 140, showing a Baldwin apple photographed in October. 
The punctures made by the ovipositor were situated in small depressions, 
as is usual, but each inci.sion was surrounded by a dark greenish color of 
unusual character. A pathological examination of the spots revealed the 
fact that both the black rot fungus (Physalospora Cydoniac) and the 
New England fruit spot (Phoma pomi) had entered and developed in the 
punctures, probably coming as an infection on the ovipositor of the female 
fly. The spots produced by stippen, a physiological condition, may some- 
times superficially resemble the. oviposition marks of the apple-maggot 
fly, but with the aid of a hand lens one can always recognize the punctures 
made by the female ovipositor. 

hymenoptera 

Only two insects in the order Hymenoptera were found affecting the 
fruit of the apple, and these are rarely present in sufficient numbers to 
cause economic losses. 
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The apple-seed chalcis 

, (Syntomaspis drupannii Boheman) 

The damage done by the tiny apple-seed chalcis to the fruit, slight as it 
may be, is caused by the female when she inserts her long ovipositor 
through the pulp in an effort to reach the seeds. The work of the seed 
chalcis is found only on crab apples and Lady apples, for these are the 
only cultivated apples that are sufficiently small to permit the female to 
oviposit in the seeds. The female chalcis is interested merely in placing 
her egg in the apple seed, where the maggot will develop and remain to 
pass the winter. The puncture made by the ovipositor leaves a mark on 
the surface of the apple (Plate XXXIV, 138) which strongly resembles 
the oviposition scars produced by the apple-maggot fly. Both the apple- 
seed chalcis and the apple-maggot fly may work on the same fruits, but 
the individual punctures of the two species are distinguishable by a care- 
ful examination of the wound. If the scar is that of the apple-seed 
chalcis, a section through the puncture to the core will show a slight dis- 
coloration and scar along the path followed by the ovipositor (Plate 
XXXIV, 142). On mature fruits the work of the chalcis fly may other- 
wise be identified by an examination of the apple seeds, which will show 
the presence of the larvae. Frequently it may happen that the apple-seed 
chalcis may breed and become so abundant that crab apples are much 
stunted and disfigured through the numerous wounds produced ])y exces- 
sive oviposition. 


The dock false-worm 
{Ametastegia glabrafa Fallen) 

A rather unusual type of injury to mature fruit on the tree has been 
lecorded in Canada as the work of a sawfly larva, Ametastegia glahrata 
Fallen. In the fall of the year the mature larvae desert their wild food 
plant and go in search of suitable hibernation quarters. When this insect 
occurs near the apple orchards it may so happen that the larvae will climb 
up the trees and eat holes in the fruit, excavating cells just large enough to 
make comfortable hibernation quarters. The writer found an example of 
this peculiar injury at Ithaca, New York, and a photograph of the sawfly 
larva in its cell is shown in Plate XXXV, 143. The larva excavates a 
hole in the flesh of the apple, in depth slightly greater than its own length, 
thus forming a cell, the opening being closed by bits of the excavated pulp. 
This insect will probably never cause trouble in well-kept and cultivated 
orchards. 
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INJURIES TO THE FRUIT OP THE APPLE BZ AGENCIES OTHER THAN 

INSECTS 

The preceding part of this paper deals with specific types of injuries 
caused by insects, but the person who has occasion to grade or to inspect 
apples will meet with many other peculiar and little-knoAvn scars. In 
order to recognize all scars arising from insect activities, it was necessary 
to take into consideration all types of injury that may be found on the 
fruit. The more important and more frequently met types of injury 
caused by agencies other than insects, are discussed in the following pages. 

WARTING OF SCARS 

The peculiar phenomenon exhibited by scars that bulge out beyond the 
normal surface of the^ fruit has been designated as zvarting of the scars. 
The writer has seen this warting produced in scars made by redbugs 
(Plate XXXV, 144 and 145), by curculios (Plate XXIX, 119), by fruit- 
tree leaf rollers, by green fruit worms, by tussock moths (Plates XXI, 
83 and 84, and XXXV, 146), by apple scab, and by frost injury (Pl^te 
XL, 168). It is apparently because of unusual growing conditions that 
the injuries caused by these several agencies produce the abnormal bulging 
growth under the scar. This warting of the scars produces peculiar 
results in some cases {Plate XXXV, 146), and may be explained by 
accelerated growth late in the season. After the middle of August, apples 
usually grow very slowly, but occasionally favorable rains after that date 
force new and rapid growth. When growth is accelerated in the fruit, it 
is apparent that considerable pressure is exerted on the old and more or 
less hardened skin. Scar tissue when present, being the most recently 
formed and tender, gives way first, and new cells are formed beneath the 
area. In tough-skinned apples such as the Ben Davis (Plate XXXV, 
146), the new growth is forced the most completely through the newly 
formed scar tissues. 

MECHANICAL INJURIES 

Apples frequently become scarred by rubbing against limbs and by 
striking stubs or sharp limb ends. In Plate XXXVI, 147, is shown a 
Rhode Island Greening apple which was rubbed constantly by a limb just 
underneath, from the time it was an inch in diameter until picking time. 
The russet area is covered with checkered spots of thickened brown corky 
tissue, all of which was highly polished by the rubbing limb, A Baldwin 
apple which was blown frequently against a sharp stub is shown in Plate 
XXX VI, 148. The effect in this case was that holes were punched in the 
skin of the fruit. A very similar example, only that the punctures were 
made by a very sharp stub, is shown in Plate XXXVI, 149. Some of the 
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early Avoimds healed much as do the scars produced by redbugs, but the 
later injuries produced a different scar. When the fruit rubs against a 
limb and there are no sharp points to break the skin, a rough russet sur- 
face may be produced on the skin. In another case observed, a Baldwin 
apple rubbed against a stub from the time it was one-half inch in diameter 
until it had grown to be one and one-half inches in diameter, when the 
obstruction was removed. The mature scar (Plate XXXVT, 150) 
resembled somewhat the scars resulting from slight injury by lime-sulfur 
spray, but the russet surface was more rekricted to a definite area on one 
side of the fruit than would have been the case with spray burn. 

EXPERIMENTS IN PRODUCING SCARS BY PIN PUNCTURES 

The peculiar spreading scars that develop on apples injured by feeding 
redbugs led the writer to experiment on the fruit with fine pin punctures, 
to ascertain whether the mechanical punctures alone would produce the 
same type of scar. 

In making feeding punctures, Lygidca mcndax may inject into the 
wound a poison which affects the fruit difl'erently from ordinary punc- 
tures. The peculiar festering noted in the wounds made by feeding red- 
bugs, and their subsequent development, are so characteristic that it seems 
very probable that some secretion of the bug plays an important part. The 
writer made dissections of nymph and adult heads of L. mcndax in an 
eft’ort to locate poison glands, but if such were present they were so small 
that he failed to find them. 

The bug when feeding will at inteiwals raise and lower its proboscis in 
the wound, evidently lacerating the pulp cells in order to obtain a greater 
flow of sap. Experiments in imitating redbug wounds were made by 
using a No. o insect pin to make the punctures. On June 7, when the 
young apples were not more than a half inch in diameter, a large number 
of fruits were treated in this way. The mature result of some of these 
pin punctures on a Rhode Island Greening apple is shown in Plate 
XXXVI, 151. The pin punctures did not produce a characteristic festered 
wound such as is made by redbugs, with the subsequent splitting of ’the 
adjacent skin and development of russet scars. 

CRACKING FRUIT 

One frequently finds apples that are circumscribed by large and exten- 
sive cracks, and in most cases these appear to be the result of steady 
growth. In all cases it would appear that cracks on the surface of the 
fruit are due to a hardening of the skin before the normal size of the 
apple is attained. When the skin loses its ability to expand and take care 
of the increase of size required by growth, the natural result is the forma- 
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tioii of cracks on the surface to permit of the necessary increase in size 
due to growth pressure within, dlie Foxhury is an apple which frequently 
exhibits cracks, and this might he expected, due to the unusual type of skin 
that this variety possesses (Plates XXXVl, 152, and XXXVII, 153). 
Certain fruits that have been excessively scarred by insects may develop 
cracks in the dry, hard skin as a result of cx])ansi()n by later growth. 
Two Rhode Island Crccnniff apples which were largely covered by the 
broad russet scars resulting from redbug injury, developed cracks as 
shown in Plate XXXWI, 154, photographed in August. An interesting 
example of the habitual development of large, broad surface cracks was 
to be found on a Baldwin tree, one large limb of which always produced 
fruit with a thick russet skin and broad cracks (Plate XXXVII, 157). 
That part of the tree which produced these strange russet apples, so unlike 
the typical Baldwin ap])les that grew on other parts of the tree, was evi- 
dently a sport develo])ment and always ])roduced fruit with a thick, tough 
skin that must necessarily crack during growth. 

IJMl'FSULFUR SFRAV INJURY 

Lime-sulfur si)ray as ordinarily used — 'f to 40 — will, if the young 
fruit is drenched, cause slight burning, hut the extent of injury depends 
much on the variety alTected. d 1 ie 'rom])kins King a])[)le is particularly 
tender, and it is this variety that shows oftenest the effects of s])ray injury 
(Plate XXX \d 1 1 , 158). In many cases the injury results in russet scars 
which in some res])ecls ma\' resemble the work of rcdbugs. In Plate 
XXXVil, 15P, is shown a ])erfcctly shaped Baldwin ai)ple which has 
typical russet scars ])roduced by slight burning from lime-sulfur at the 
time of the calyx spra}a This ty])e of scar may usually be recognized by 
the many line and irregularly ])laced russet streaks and cracks. 

SlTN-SCvXLD 

Sun-scald is the name usually applied to the excessive burns that may 
result from late summer spraying wlien the sunshine is bright and the 
atmospheric temj)er<'iture high. A gofxl illustration of this was observed 
in 1914, when si)raying was done on August 4 and August 5 for the second 
broo'd of codling moth. ( )n both days the sunshine was very hot and the 
temperature ranged from 90' t(^ ^oo" F. All apples that were well 
covered with the spray and then exposed to the sunshine for three or four 
hours developed a characteristic burn. Four days later, or on August 
9, the results of the sun-scald attracted attention. Two Rhode Island 
Greening apples as ])icked are shown in Plate XXXVIII, 160; the dark 
color of the scalded s])ols shows through the coating of arsenate of lead 
and lime-sulfur. In th(‘ case of Baldwin ap]>les that develo])ed sun-scald, 
the dark scalded <area showed clearly in contrast with the red color of the 
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fruit. The cells beneath the scalded spots were killed to a depth of from 
one-eighth to one- fourth inch, and turned dark lu’owai within four days 
after the burn occurred. A section through a scald spot on a Baldwin 
apple, which was typical of the average burn, shows the brown color pene- 
trating to not more than one-eighth inch ( Plate XXXVlll, i 59 )- 
of the same Baldwin apples is shown in Plate XXXVJIT, 161, with a 
mature scald scar as it appeared on October 21. The burned tissue turned 
brown and dried out, only to be followed later by the formation of large 
cracks in the dead tissue. 

SCARS PRODUCED BY FROST INJURY 

The writer observed that frost injury to young apples may develop into 
scars that very much resemble the large russet scars made by redbugs. 
The spring of 1915 was a season when fi'ost was noted in many localities 
in western New York. A frost occurred on the morning of May 28, 
which was soon after the young apples had set. The apples that recovered 
from the injury developed a characteristic scar band, usually extending 
around the middle of the fruit but in some cases appearing either nearer 
the base or toward the calyx (^Plates XXXIX, 167, and XL, 371). The 
first apples observed to be recovering and exhibiting effects of freezing 
were found on June 16 (Plate XXXVIII, 162). The apples that were 
killed by the frost were dropping off rapidly on the same date. Many 
orchards that were situated in valleys had all the fruit killed, while other 
orchards, located on hillsides, had only part of the fruit killed. In some 
places it was possible to locate within a few inches the highest point that 
the frost level reached. In such orchards one could find fruits exhibiting 
all stages of freezing, which were indicated later by corresponding scars 
on the apples that recovered. A Northern Spy apple from an orchard in 
which nearly every apple was killed is shown in Plate XXXIX, 163 ; prac- 
tically the whole surface is covered with russet, and during later stages of 
growth several large cracks occurred in the skin. 

Scars resulting from frost injury can usually be recognized by the 
splitting of the skin along the axis of the fruit, which makes the scar 
band uneven (Plate XL, 168 and 169). Many fruits, however, exhibit 
practically a continuous band of russet which corresponds to the surface 
that was frosted on the young apple. The location of the band has much 
to do with the growth of the apple and its shape at maturity (Plate 
XXXIX, i6ff and 167). Certain apples were only slightly frasted, and 
in these cases the scars appeared in only two or three places around the 
circumference of the fruit. In such fruits the scars were sometimes diffi- 
cvilt to distinguish from the injuries produced by redbugs. Isolated frost 
scars always aonear as solits aloiip- the axis of the fruit ( Plato XL. t68V 
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wliile the scars ])rr)dnce(1 by redljni^-s arc very irregular and extend in all 
directions. hd‘ec[ueiitly the splits uceiirritig along- the axis of the fruit are 
reduced to four or li\'e in ninn1)er and are grouped at one end (Plate XL, 
169). The seeds were always killed in badly frosted apples, and many 
apples that grew to large size exhibiting frost bands were found to con- 
tain only one or two seeds. Frost bands were even distinguishable on the 
surface of russet apples. In Idate XL, lyo, three Golden Russet apples 
are shown with typical frost bands and cracks, the extent of which may be 
readily recognized on the normal russet surface. 

In those orchards where the fro.st was most severe and all the fruit was 
apparently frozen, it was possible to find clusters of stunted, russet-cov- 
ered apples wherever the rosy aphid had developed and was present on the 
cluster at the time when the frost occurred. These fruits were worth- 
less, but were of interest as indicating the influence the aphids had in 
causing the frozen fruit to cling through the growing season. 

1 L .\T1.ST( ) NE 1 N j URY 

The scars resulting Irom hailstone injury may assume various shapes 
and forms. On isolated fruits such scars are in some cases diflicult to 
distinguish from certain insect scars. If the hailstone injury occurs early 
in the sca.son, while the fruit is growing rat)idly, many of the apples will 
recover aiul exhi])it scars that resem])le somewhat the work of tussock- 
moth larvae or the yvvy early int(*rinittent feeding of the green fruit 
worms. An ap|^‘ liaviug four hailstone .scars which were inflicted early in 
‘July, and one small scar produced by a green fruit worm in June, is shown 
in Plate XLI, 176 ( ])hotogra]>hed on August 23). The hailstone scars 
invariably exhibit a considerable amount of dead, corklike tissue resulting 
from the drying~U]) (d' the injured cells. In the ca.se of Baldwin apples 
observed, which were injured by hail on July 20 and examined on Septem- 
ber 25, the bruised c(‘lls were found to turn brown, dry out, and then 
crack and fall away. Usually some of the corklike cells are left clinging 
to the inside of the ])it. 

A Baldwin apjde that was injured on July 20 is .shown in Plate XLI, 
T73, as ])hotogra])hed on August 4; deep-sunken pits were produced, and 
the cells immediatel}' ])eneath the scars turned brown and dried out. Sec- 
tions at two different levels immediately beneath such spots are shown in 
l^late Xlv, 172, indicating the dejdli of the wound and the way the tissue 
dries out. A Baldwin apple which was injured by a large angular hail- 
.stone is seen in Plate XLI, 174. Baldwin apples severely injured by had 
on July 20, exhibiting large, angular scars more or less fllled with the 
dead and dried-out tissue, are shown in Plate XLI, 175 and 178, in the 
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stage of recovery that was attained by August 17. Ifvcn era!) apples, 

small as they are, may show the same type of ugly wounds due to Imil- 

stone injury as are found on the standard varieties of a])ples ( Plate 

XLI, 177). ’ 

APPLE SC A It 

Apple scab causes much injury to apples even in orchards tliat are well 
sprayed, and is a factor that often enters into combination with other 

scars to disfigure the fruit. Typical seal) spots usually exhibit a char- 

acteristic papery edge around the margin of the scar, which represents the 
cuticle of the skin that is left by the fungus (Plate XLII, 179). After a 
time the scab spots may lose this character and appear as dark-coTred, 
irregular blotches. Late scab infection occurring during early September, 
may cause red color to develop around the point of infection, thus giving a 
superficial resemblance to San Jose scale ( Plate XII, 37). Very soon, how- 
ever, the scab spots grow larger and acquire a characteristic dark color 
at the center (Plate XLII, 181 ), The old scab scars may become smooth 
and even russet-colored by the time the fruit is matured, and when con- 
ditions are right for producing growth late in summer, waiting of the 
scars may take place. An excessive amount of vSeab grouped on one side 
of the apple may dry out the surface to such an extent that large cracks 
will appear (Plate XLII, 180). 

STIPPEN 

Large and over-grown Baldwin apples may fret[uei\tly exhibit small, 
discolored spots, somewhat resembling the spots from which scale insects' 
have been removed. Such imperfections are caused by a physiological 
disease known as stippen. Wdien a stippen spot occurs in connection with 
an enlarged lenticel of the skin, 'it may be somewhat suggestive of an 
oviposition mark made by the apple-maggot fly. A section through such 
spots, however, will reveal the true cause. Stippen may be recognized in 
section by the numerous brown discolorations caused by the dying and 
drying-out of groups of cells throughout the flesh of the fruit, and par- 
ticularly at the surface (Plate XLII, 182). 
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Plate IV 

INJURIES PRODUCED F.Y LYGIDEA MENDAX 

1, Rhode Island Greening apples with nymph and adult redbugs, showing the injuries they 
produce. Photographed on June i8 

2, Redbug injuries on Northern Spy apple. The scars arc spreading and joining one 
puncture with another. Photographed on July 8 

3, Northern Sjiy apple showing mature scars which f)n July 8 were very similar to those 
shown in figure a. Photographed on September j2 

4, Rhode Island Greening apple (at left) and 'J'olman apple (at right), .showing typical 
deeply ])itted redbug injurie.s on the mature fruit. Photographed on October ai 




Plate 

INJURIES PROnUCElJ P.Y LYGIDEA MF.NDAX 

5, Tialdwin apples showing the heirhinir" russet scars, the punctures Iiaving l)een made 

from seven to ten days earlier by U’c redbiigs. Photographed on June -’4 _ 

6, Baldwin ai)ples showing the devc pun n of russet scars on July 4, practically two 
weeks after the punctures were made by the feeduig f-dbugs 

7, Roxbury apples in section, showing the t'-ndito-n if the tissue surrounding points of 
puncture made by redbugs in June. Photographed on August 30 

8, Northern Sjiy apple showing the dec]» jiils resulting where redlnigs l'e<l on the fruit 
and made punctures that reached the core. I^hotograi)hcd on August j.s 

q, Mature Rhode Island (f/veau/// apple showing a few deep from redbug 

punctures which are very suggestive of ]>lum curculio work ' 




Vl.v\k \'I 


INJUKIKS I'Rl'iDl'CKl) 15V LVi'.IDKA MKNDAX 

10, 'Maiden Hlush ai)])le sliu\vin}:> the scars resulting from the fctMlinj- i»f adult redhugs. 
Photographed on Septemlier -20 

11, Tolman apple showing the mature scars lesultmg from feeiling ptuiclures of adult 
redbugs. Pliolograjhied on October 

12, Mature Northern Spy aj)! Ic illustialing the result when ledbug punctures that have 
reached the core tissue occur along one or two delinite lin 'S 

13, St. Lawrence apple on which th.- lussel type of 1 e<lbug scar changes to .smooth, brassy, 
russet-col oreil scars. Phnt('ir’‘an’’ed on July 2S 

14, Rhode Island .ipple i)hoiographed on July 7, showing charact(‘r of sctirs oil 

that date 

15, Oolden Russet apples showing deep pits and 1 ussot scars caused by redbugs. Photo- 
graphed on July 13 _ _ 

16, Work of redbugs on natural fruit, exhibiting all tvpes of sc. os i'hoti>gi.iplu d on 
July 6 
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I'LATK \1L 

iNjl'KIES PRODIH'P.D IIY LVCIPKA MKNDAX AND IIV Al'Pl.K St'AH 

17, Rhode Island Greening apiilcs i>]iowin}< an c.'irly staKc (if laallmg sears, [diivtogTaiihed on 
July 7 for comiiarison with apple scab spots shown in fij^ure iH 

18, Apple scab spots iihotogiaphed on July 7 and shown for eomi>arison with redbng scars 

19, Roxbury ajiplcs showing both the_ pitted and 4 he russet tyja' of scars, the rttsset scars 
being little different from the natural skin of the fnnt 

30 , Mature russet scars caused by feeding redbngs (»n an unnamed variety of apph* hav- 
ing a polished, Uglit-colored skin. 1‘hotograidied on Septeinbm- 35 

31 , llaldwin apple which was badly injured by feeding redl)ugs in JuiU' but recovered 

and grew tn maturity exhibiting russet .se.ais. 'I'he lemains id' a young apple tliat was killed 
by the feeding bugs may be seen _ — — 




Plate VIII 

INJURIES PRODUCED BY LYGIDEA MENDAX AND BY APUIS SOKTU 

22, Baldwin apple, perfect in shape but showing the more or less smooth, russet type of 
redbug scars. Photographed on Septemb-r 27 

23, !Raxbur>’ apple punctured by feeding redbug nymphs in June. This developed into 
a perfectly shaped fruit, but it exhibits russet scars which show in contrast with the natural 
russet color of the fruit. Photographed on September 7 

24, Baldwin fruits that were severely injured by feeding redbugs, followed by an infesta- 
tion of Aplus sorhi. Such wounds become enlarged by the action of the aphid, exhibiting a 
frothy exudation and an enlargement of the scar by the splitting of the skin at certain points. 
Photographed on June 25 

25, Rhode _ Island Greening apples photographed on September 21, which (^n June 25 were 
in a very similar condition to the fruits shown in figure 24, fruits that were first ]mnctured 
by redbugs and then suffered from an infestation of Aphis sorhi 
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Plate IX 

INJURIES PRODUCED BY LYGIDEA MENDAX, HETEROCORDYLUS MALINUS, AND APHIS SORBI 

26, Hctcrocordylus maliniis, A female bug, heavy with eggs, feeding on a young apple. 

Photographed on .Tune 18 , . - , 

27, Mature quinces photographed on September 18, showing the scars resulting from the 

feeding of redbug nymphs of Lygidca mcndax in June 

28, A Twenty Ounce apple, 'and a slice from a second fruit, which show the mature scars 

caused by redbugs. In all probability this is the work of H etcrocordyhis maliniis 

29, A cluster of six Baldwin apples, photographed on June 24, showing typical work of 

Aphis sorbi at that date ' 





Plate X 

INJURIES PRODUCED V,Y APHIS SORIil 

30, A cluster of six Daldwm apples which were infested by Afkis sorbi in June and 
photographed on the tree on July 4 

31, The same cluster of apples as is shown in ligure 30, as they appeared at the end of 
the growing season. Photographed on September 05 (nearly natural size) 
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Plate XI 

INJURIES PRODUCED BY APHIS SORBI AND BY A. POIVII 

32, Pippin apples showing a puckered appearance at the stem end, or base of the fruit, 
a condition usually seen only at the calyx end and resulting from an infestation of At>his sorbi 

33, A cluster of Baldwin apples which were first infested with Aphis sorbi, followed by 
Aphis pomi during the period between June 25 and July 20. The dark, smutty appearance 
results from the work of a fungus on the honeydew secreted by Aphis pomi. Photographed 
on August 4 

34, Api'les showing the black, smutty appearance that results from the development of 
a fungus on the honeydew secreted by Aphis pomi. Photographed on August 4 




Plate XII 

INJURIES PRODUCED BY ASPIDIOTUS PERNICIOSUS, APPLE SCAB, AND CARPOCAPSA 

POMONELLA 

35, Baldwin apple which shows a heavy infestation of San Jose scale on the calyx end of 
the fruit. P’-'O^ccrrariPed on November 29 

36, Jlann ap/'e 4 he characteristic development of red color about the scales. 

.Photographed on November 29 

37, Maiden Blush apples which developed late scab infections and show color about the 
scab spots, superficially resembling the spots made by San Jose scale. Photographed on 
September 18 ^ 

38, Baldwin apple cut in section, showing a mature codling-moth larva in its burrow. 
Photographed on July 8 

39, Rhode Island Greening apple in section, showing a typical biyrow and the nearly 
full-grown codling-moth larva. Photographed on August 4 




Plate XIII 

INJURIES PRODUCED BY CARPOCAPSA POMONELLA 

40, Apples spread apart to show the work of codling-moth larvae where the fruits rested 
in contact. Photographed on July 28 

41, Fall Pippin apple showing the work of second-brood larvae during September. Each 

white frothy spot indicates where a larva was trying to enter the fruit. Photographed on 
September 18 . , , , , 

42, Slices from apples that show ‘ side-worm injury produced by late-appeanng larvae 
of the ^ first brood. The larvae were poisoned, but did not die before making a small hole in 
the fruit. Color develops around the spots much as it does around scale insects. Photographed 
on August 4 




Bulletin 410 


/r* 



Plate XIV 

INJURIES PRODUCED BY CARPOCAPSA POMONELLA AND BY ENARMONJA PRUNIVORA 

43, Rhode Island Greening apple showing two larval exit holes, indicating that two 
codling-moth larvae had developed in the fruit. Photographed on September 26 

44, The apple shown in figure 43, in section, exhibiting the two larval burrows. Brown 
rot may be seen developing along the right-hand burrow 

45, Baldwin apple showing the work of Pollenia and other muscid flies, which frequently 
enlarge the “ side-worm ” holes made by codling-moth larvae. Photographed on September 3 

46, Baldwin apple showing the white frothy spot where a late-appearing codling-moth larva 

of the first brood entered into the scar cavity made by a leaf-roller larva. Photographed on 

July 20 

47, Slices from apples showing “ side-worm ” injuries produced by second-brood codling- 
moth larvae in September. The larvae were dead except in the left-hand slice, which shows 
a white exudation from the spot. Photographed on September 9 

48, Sections of apple showing (at right) the surface work of the ‘'larva of Enartnonia 

pruniz'ora in an apple, and (at left) the tunnels just beneath leading to the core. Photographed 

on September 9 





Plate XV 

INJURIES PRODUCED BY ARCHIPS ARGYROSPILA 

Vork of a leaf-roller larva in destroying a fruit cluster, showing how the leaves and 
g fruits are webbed together. Photographed on June 9 

V leaf-roller larva protruding from its rolled leaf retreat, and the apple next to 
ich the larva fed. Photographed on June 9 

Ihode Island Greening apples showing types of fresh scars made by leaf-roller 
Photographed on June 24 

Additional fruits that show typical leaf-roller scars found on June 24 
Pippin apples showing deep and narrow scars. ^ These fruits had part of their cores 
. but were able to recover and grow to maturity. Photographed on September 19 
Twenty Ounce apples that show deep cavities made by feeding larvae. Two of these 
-ere recovering, while the specimen in the center had succumbed to the injuries 
Photographed on July S r 





Plaie X\'I 

INJURIES PRODUCED CY ARCrllPS ARGYRCSPILA AND BY XYLINA ANTENNATA 

55, Apples showing scars made bv leaf-roller larvae. Photographed on July 7 

56, Apples showing scars made by Xylina antcnnata, to be compared with the work ot 
the leaf-roller larvae shown in figure 55. Photographed on July 7 

57, Baldwin apples exhibiting deep scars made by leaf-roller larvae. 1 holographed on 
August 30 

58, Twenty Ounce apple showing how the deep cavity made by a leaf roller has grown out 

and nearl} filled the original cavity. Photographed on October 21 - 

59, Roxbury apple showing a small, shallow scar made by the late feeding of a leaf-roller 
larva. The large crack which encircles the apple was caused by growth pressure after the skin 
of the fruit had become hardened 
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Plate XVII 


INJURIES PRODUCED BY XYLINA ANTENNATA 

Co, Compai'ison between the injury made by a leaf-roller larva (left) and the feeding 
work on voung apples of a green fruit worm (right). Photographed on June 12 

61, Nearly full-grown larva of Xylina antcnnata, feeding, with its head in a young apple. 
Photographed on .Tune 12 

62, Scars made by a fruit worm on June 20, photographed on June 24 after the wounds 
hax’e turned brown. These fruits have just attained the size which would enable them to recover 
from shallow wounds such as are shown 

63, Apples showing scars made by fruit worms on June iS, photographed on June 24 
when the scar tissue was just beginning to form 

64, Apples photographed on June 24, showing scars produced by >oung fruit-worm larvae 
about June S to .Fune 10 The scars were so small that the fimits were recovering 

C$, Bartlett pears showing mature scars caused by the feeding of o^ic fruit-vorm larva in 
June. Photographed on September 9 




Plate XVIII 

INJURIES PRODUCED P.Y XYLiNA ANTENNATA 

66, Rhode Island Greening apple showing mature scars produced b}' the intermittent feeding 
of fruit-worm larvae at a time when the fruit was not more than half an inch in diameter. 
Photographed on August 14 

67, Pippin apple showing excessive injury a fruit-worm larva, the apple, ho. \ ever, con- 
tinuing to grow. Photographed on November i 

68, Baldwin apple, natural size, showing that the core was reached by a feeding fruit-worm 
lar\a, and yet the fruit recovered and grew to maturity. Photographed on November i 

69, Tompkins King apple showing a large fruk-worm scar, this case being unusual in that 
two scars joined to form one large irregular one. Photogra; h:d on September 9 

70, Baldwin apples showing typical broad fruit-worm scars. Photogrrfiphed on .iVugust 23 





Plate XIX 

INJURIES PRODUCED BY XYLINA LATICINEREA, RHYNCH AGROTIS PLACIDA, AND HEMERO- 

CAMPA LEUCOSTIGMA 

71, A larva of Xylina Jaticincrea, nearly full-grown, and four young apples on which it had 
been feeding. Photographed on June 18 _ 

75, Rhode Island Greening apple on which a larva of Rhynchagrotis placida fed from 
June 16 to June ig. Picked and photographed on August 16 ' 

73, Baldwin apple showing mature scars produced by a larva of Rhynchagrotis placida feed- 
ing on the young fruit in June. Photographed on September 21 

74, Rhode Island Greening apples showing two tussock-moth larvae at work, and the typical 
scars, on June 24. The small apple at the right had received excessive injury, which would 
result in its early dropping 




Plate XX 

INJURIES PRODUCED BY HEMEROCAMPA LEUCOSTIGMA 

75, Work of one tussock-moth larva on a Rhode Island Greening apple. The larva was 

found at work on the apple on June 29, and it continued to feed until it was photographed on 

July 3 

76, Baldwin apples which were recovering from injury, each apple showing several of the 
small, shallow scars that are characteristic of tussock-moth work. Photographed on July 4 

77, Twenty Ounce apple showing the typical scars that result from tussock-moth work. 

Photographed on August 30 _ 

78, Rhode Island Greening apple showing the large, shallow scars, with irregular margins, 
characteristic of large scars made by the tussock-moth larva. Photographed on September 22 

79, Northern Spy apples showing the long, slender feeding channels of the larva, this 

being a characteristic injury after the skin of the fruit has become hardened. Photographed 

on July 20 

80, Twenty Ounce apple showing a scar that did not heal perfectly, due to the fact that 
the injury was received after active growth had stopped. Photographed on August 30 





Plate XXI 


INJURIES PRODUCED BY PIEMEROCAMl'A LEUCOSTIGMA AND DV VPSOLOPHIJS LIGULELLUS 

8i, Rhode Island Greening apple showing a very large and unusnal tussock-moth scar, the 
wound having occurred in mid-July at a time when growth was so slow that brown rot might 
well have resulted. Photographed on October 21 

8:2, Late tussock-moth work showing excessive feeding on one apple, the injury having 
occurred in July after the period when the apple w'as able to heal perfect scars. Photographed 
on December iS 

83, Jonathan apple w’ith tussock-moth scar, showing w'artiiig in tlie mature scar. Photo- 
graphed on October 31 

84, Apple showing a tussock-moth scar (.below'), and warting produced on a scab spot (above). 
Photographed on September i 

85, Baldwin apples show'ing palmer-worm work. The larva that caujj.ed the injury may be 
seen protruding its head from a webbed retreat. Photographed on June 25 
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Pl.ATE XXII 

INJURIES TRODUCED BY YPSOLOPtlUS LIGULELLUS AND BY TMETOCERA OCELLANA 

86, Roxbury apple with two small holes made by a palmer worm, showing also some of the 
web which the larva invariably spins about the cavities it makes. Photographed on July ay 

87, Roxbury apple with five small holes made by one palmer worm. The crack showing at 

either side is the result of growth after the skin of the apple had become hardened. Photographed 

on July a I 

88, Roxbury apples showing scars produced by late feeding of the palmer worm. The apple 

on the right shows a large and imperfectly healed scar, while the one on the left has a deep 

cavity where a larva fed for a short time just prior to pupation. Photographed on August la 

89, Pound Sweet apple showing the work of a bud-moth larva just beneath a leaf that was 

webbed to the side of the fruit. Photographed on September 15 *• 

90, A slice from an apple showing where a bud-moth larva had drawn a leaf against the 
fruit and fed for a short time. Photographed on August 8 
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Plate XXIII' 

INJURIES PRODUCED BY EULTA VELUTINANA 

91, The leaf-roller larva and its work between two Genesee Flower apples. Photographed 
on July 28 

92, The moth spread, enlarged about four times 

93, Rhode Island Greening apple showing the work of a larva. Photographed on Septeni- 

ber 21 _ 

94, Baldwin apple showing the typical shallow, late-feeding work of the larva, in which 
little more than the skin of the fruit is eaten. Photographed on September 25 




Plate XXIV 


INJURIES PRODUCED BY COLEOPHORA MALIVORELLA 

95, Case-bearers at work on young apples, showing the small round holes that the larvae 
make in the fruit. Photographed on June 9 

96, Twenty Ounce apples exhibiting typical work of the larvae. Some of the larger scars 
show a small, funnel-shaped depression at the center, indicating that growth had not com- 
pletely filled the feeding cavity. Photographed on August 30 

97, Twenty Ounce apple showing the life work of one larva. The larger scars were made 
while the apple was growing rapidly, while the smaller scars were made toward the end of the 
larval feeding period. The “ pistol case ” may be seen on the twig to which the larva moved 
for pupation. Photographed on August 30 




Plate XXV 

IXJULIES PRODUCED BY COLEOPHORA AIALIVORELLA AND BY COLEOPHORA FLETCPIERELLA 

qS, IMature scars on Detroit Red apple caused by Colcophora nialivorella, showing that a 
splitting and enlargement of the uound has taken place around certain scars. Photographed on 
October 2 

99, Work of Culeophora maliz'orclla on a crab apple, showing that some warting occurred on 
the scars. P'" vr,g’'r.f bed r*-> September 27 

100, Slice-s ' 0 ' r.aMv, 'u and Twenty Ounce apples which exhibit all types of scars caused 
by Colcophora malivorclla.. Photographed on September 3 

101, Colcophora Hetchcrella, showing the case-bearers at work and the feeding punctures 
they make. Slightly enlarged. Photographed on May 29 




Plate XXVI 


INJURIES PRODITED BY HYiNTANTRl \ TEXTOR 

102, Alexander apple showing the work of webworms on the fruit, with web and excrement 
clinging to it. Photographed on July 29 

103, Yellow Transparent apple which was fed upon by webworms with the result that it 

shriveled and dried up. ]»p Augmst 2 

104, Alexander apples ' .a ’’m. was inclosed in a webworm ne^sl. The vsork of the 

larvae may be seen on the apples. Photographed on July 28 




Plate XXVII 


INJURIES PRODUCED BY MARMARA POMONELLA AND BY CONOTRACHELUS NENUPHAR 

105, Baldwin apple showing a serpentine mine in the skin of the fruit, produced by 

Marmara ponionclla. Photographed on Is^ovember 10 ^ 

106, Baldwin apple showing a serpentine mine of Marmara pomoitclla which was more or 
less coiled and formed a blotch. Photographed on November 10 

107, A Conotrachelns^ nenuphar curculio resting on a young api>lc beside a feeding 

puncture. Enlarged times. Photographed on May 29 

roS, A Conotrachclus nenuphar curculio resting on a young apple after having made a 

small feeding puncture, which may be seen just beneath. Enlai-g'^Kl times. Photographed 
on May 29 

109, Two young apples showdng crescents made by the female of Conutracheliis nenuphar 
when laying eggs, and one fruit (at right) showing a typical round feeding puncture. Enlarged 2 
times. Photographed on May 29 

no, A Conotrachelus nenuphar curculio making a feeding punctur'e in a large ap]ilc. 

Photographed on June 25 




Plate XXVIII 

INJURIES PRODUCED BY CONOTRACH ELUS NENUPHAR 

111, Baldwin apples showing egg crescents made by curculios when feeding early in June. 

Two of the crescents show a \\hite exudation issuing from the egg punctuie, indicating that 

the young grubs are trying to feed. Photographed un June i8 

1 12, Apple in section, showing the burrow of a curculio larva leading from the egg 
puncture toward the core. This fruit was picked from the tree just before the photograph was 
made, on July 13 

113, Injuries on a Rhode Island Greening apple with which a female cuiculio was caged 

from June 29 to July 6. Photographed on July 21 

1 14, Twenty Ounce a])ple showing se\ eral egg-croscent scars. Some of these resemble 

case-bearer work, but the egg-puncture mark which is discernible on all but one scar indicates 
that the plum curculio made the wounds Photographed on September 9 

1 1 5, Red Astrachan apple showing both the crescents made by the plum curculio, and the 
irregular, splitting scars resulting from punctures of Lygidca mcmiax. Photographed on July 8 
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Plate XXIX 

INJURIES PRODUCED BY CONOTRACHELUS NENUPI-TAR 

1 1 6, Curculio injury on two Roxburj'’ apples, produced during the last few days of July 
and the first week of August. The fruits show feeding punctures as well as egg crescents. Sev- 
eral of the punctures are surrounded with brown rot. Photographed on August 8 

1 1 7, Slices from apples showing egg-crescent scars which arc perfectly formed but some of 
which are much less distinct than are others. Photographed on November 29 

1 18, Northern Spy apple showing the irregular scars produced by Lygidca mendax, which 
may be distinguished from the scars with uniform margins that usually result from curculio 
punctures. Photographed on September 15 

1 1 9, Jonathan apple showing curculio scars bulging out or warting beyond the normal 

surface of the fruit. Photographed on October 31 c 
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Plate XXX 

INJURIES PRODUCED BY CONOTRACHPXUS NENUPHAR AND BY ANTIIONOMUS 

OUADKlGri’.Birs 

ISO, Rhode Island Greening apple on which curculio scars were enla'-Tcd hy mnscid flics, 
the flies feeding on the brown rot as it formed in the wounds. .-i .!■,<! on v\ugust 22 

121, Rhode Island Greening apple (at left) and hlaiden Blush apple (at right) cut in sec- 
tion to show the extent of the cavities formed where flies had enlarged the wounds made by 
Conotracliclus nenuphar. J’hotc'C'ra: hed on August 22 

122, 'An Anthonomus (vu'drujibrue curculio on the side of a 3'oung apple. Enlarged 2I/0 
times. Photographed on May 29 

123, A female of Anthonomus quadrigibbus ovipositing in a young apple while a second 
beetle rests on the calyx above. Photographed on May 28 

124, T'vo Anthonomus quadrigibbus curculios resting on a young apple after one has laid 
an egg. Photographed on May 28 

125, Baldwin fruits which were so severely injured by Anthonomus quadrigibbus between 

June 25 and June 30 that thej; dropped. Photographed on .July 7 ^ 

126, Baldwin apple cut in section to show the egg and feeding cavities made by 
Anthonomus quadrigibbus. Photographed on July 5 




Plate XXXI 

INJURIES PRODUCED BY ANTHONOAIUS OU ADRIGI P>BUS 

T27, Bakhvin apples showing the scars produced by a pair of curculios which were caged on 
the fruit from June r6 to July 6. Natural size. Photographed on October 21 

138, Stark apples which recovered from egg punctures made by an apple curcuHo near the 
end of June. Photographed on September 5 

139, Bartlett pears showing the egg and feeding punctures ]n‘oduccd by a pair of apple 
curculios in the first week of .July. The punctures all became filled with a hard, granular 
substance during subsequent growth. Photographed on September 9 



Plate XXXI 
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Plate XXXII 


INJURIES PRODUCED liY MACRODACTYLUS SUDSIMNOSUS 

130, Baldwin apples showing the deep, irregular wounds produced by feeding rose chafers. 
Photographed on July 3 

13 1, Baldwin and Tompkins King apples which show typical injuries caused by feed- 
ing rose chafers at the end of June. Photographed on July 3 

132, Apples injured by rose chafers and found to have developed brown rot. All of these 
fruits shriveled and fell from the tree within two or tln-ee weeks after the injury occurred. 
Photographed on July 14 
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Plate XXXII 




Plate XXXIII 


INJURIES PRODUCED BY RHAGOLETIS POMONELLA 


i33i A female apple-maggot fly in position for ovipositing in a crab apple. Photographed on 
September 5 ^ , , , , * 

134, Maiden Blush apple showing several oviposition marks. Photographed on August 23 

135, Maiden Blush apple cut in section to show the work of the maggots within, also 
(at right) the emergence holes of the mature maggots. Photographed on September 5 

136, Maiden Blush apple in section, showing two mature maggots in the brown-rot areas and 
also the tunnels made by other maggots in the flesh of the fruit. Photographed on October 31 




Plate XXXIV 

INJURIES PRODUCED BY RHAGOLETIS LOMONELLA, THE BLACK ROT FUNGUS, AND SYNTO- 

MASPTS DRUPARUM 

1.37, Tompkins King apple showing the emergence holes of two apple maggots. One _ of 
these scars represents the extent to which brown rot developed during the four days following 
the exit of the maggot. Photographed on October 7 

1 38, Crab apples showing the small dimples caused by the ovipositor of the chalcis fly, 
Syntomasp's Photographed on August i 

To-’-.pkii •> Kn.g apple showing the emergence holes of apple maggots and the develop- 
ment of brown rot at the surface about the exit holes. Photographed on November 29 

140, Baldwin apple showing numerous oviposition marks made by the apple-maggot fly. 

Each puncture appears somewhat enlarged and is surrounded by a dark green color, a con- 

dition caused by the black rot fungus (Physalospora Cydoniac) and the New England fruit 
spot (Phoina which were probably being introduced as an infection on the ov.posnor of the 

fly. Pho-tographed on October 28 

14T, Crab apples infested with the apple maggot. The lower apples show the dark tunneP 
of the maggots, which may be seen through the skin of the fruit. The apples in sectl^..., 
show the extent of the tunnels and the development of brown rot. Ldi^Dtographed on Septem- 
ber 21 

142, Crab_ apples cut in section to show the dark trails left by the ovipositor of the female of 
dry •'irtnn. These scars may be seen leading from the surface of the fruit to the 
^^.ed'n. P'.'.o'.t graplu-d on August i 





Plate XXXV 

AMETASTEGIA GLABRATA, AND THE WARDING OF SCARS CAUSED BY VARIOUS INSECTS 

143, Section through an apple, showing the larva of Amctastcgia gJabrata in its hibernating 
cell. Photographed on October aS 

14J., Tolman apple with russet scars caused by Lygidca mcndav, showing a slight warting 
of the scars. Ptiot'-'arraphe'i on September 18 

145, Rhode ’’ iiittg apples showing russet scars caused by Lygidca mcndax. These 
apples underwent forced growth during August, causing a warting of the scars. Photographed on 
December 14 

146, Ben Davis apples showing unusual warting or the scars inaile b> tussock-moth larvae. 

Photographed on December 4 ^ 
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Plate XXXVI 


MECHANICAL INJURIES, PIN PUNCTURES, AND CRACKING FRUIT 

147, Rhode Island Greening apple which was rubbed constantly by a limb just bencuih, 
from the time it was an inch in diameter until picking time. Photographed on October 23 

148, Baldwin apple which during its development was blowm frequently against a sharp 
stub. Photographed on September 25 

149, Rhode Island Greening apple wdiicli had small holes punched through the skin by a 
very sharp stub. Photographed on September 15 

150, Baldwdn apple showing the russet surface developed due to its rubbing against a stub 
from the time it was one-half inch in diameter until it had grown to be one and one-half inches 
in diameter, when the obstruction was removed. Photographed on October 23 

151, Mature scars on a Rhode Island Cicerina a"ple. produced by puncturing the young 
fruit on June 25 with a No. 0 insect i)in. Plnni'U-ap’ t.d .n September 25 

152, Roxbury apple showing large, deep cracks. Photographed on August 14 




Plate XXXVII 

CRACKING FRUIT, AND LIME-SULFUR SPRAY INJURY 

153, Roxbury apple completely circumscribed by a large crack. I’hotogra her! on July 21 

154, Rhode Island Greening apples showing deep cracks which probably had their oVigiu in 
the russ:t scars caused by redbugs. Photographed on August 17 

155, Rhode Island Greening apple w'hich developed large cracks over the surface, covered 
by the broad russet type of redbug scars. Photographed on .\ugust 30 

156, Baldwin apple which was drenched with commercial lime-sulfur at the time of the 
calyx spray. Photographed on Se'’teirbcr 9 

i 57 » Apples from one limb a I’.a'dwn tree which always bore fniit having a russet skin 
and developing large, deep cracks. Photographed on August 22 




Plate XXXVIII 


LIME-SULFUR SPRAY INJURY, SUN-SCALD, AND FROST INJURY 

15S, Tompkins King apple which was drenched with lime-sulfur spray (i to 40) at Ihe 
time of the calyx spray, that being the last time the tree was sprayed. Photographed on 
August 14 

159, Sun-scald. Baldwin apple cut in section, the scalded tissue showing dark near the 
surface of the fruit. Photographed on August 16 

I bo, Rhode IsTand Greening apples covered with spray material, which show dark on one 
side as a result of sun-scald. Photographed on .August 16 

ibr, Baldwin apple w'hich developed sun-scald on August 5, as it appeared at picking time. 
The scalded tissue first tuimed browm, and then dried out and developed cracks as shown. 
Photographed on October 21 

162, A'oung aiiples showing scars which gave the first signs of fros^ injury following the 
frost of May 28. Photographed on June 18 






Plate XXXIX 

FROST INJURY 

ifi3, Northern Spy apple showing severe frost injury. This was picked in an orchard 
where neaidy all of the fruit was killed b\ frost. Photographed on August 26 

164, Genesee Flower apple showing a frost band about its circumference and one crack 
along the axis Photographed on August J3 

165, Large frost bands on two Genesee Flower apples. Photographed on August 17 

166, Red Astrachan ’re p^Tnioont frost bands. Photographed on August 21 

i6j, Baldwin apples < "•■•-'.g .r ••'i :.v nw calyx end only. Photographed on .\ugust i 




Plate XL 

FROST INJURY AND HAILSTONE INJURY 

1 68, Maiden Blush apple showing the frost band broken into segments, also a slight 
warting of the scars. Photographed on September 7 

169, Rhode Island Greening apple with scars that represent severe freezing of the young 
fruit. Photographed on September 9 

170, Golden Russet apples showing cracks and excess russeting due to frost injury 
Photographed on August i 

1 71 , Northern Spy apples broadly marked with russet on the basal half, due to frost 
injury. Photographed on Augu.st i 

172, Sections of apples taken immediately beneath hailstone spots such as are shown in 
Plate XLI, 173. Photographed on August 4 





Plate XLI 

HAILSTONE INJURY 

173, A Baldwin apple, injured by hailstones on July ’o, as it appeared on August 4 

174, A Baldwin apple which was injured by a large angular hailstone on July 20, as it 

appeared on August 4 

175, A Baldwin apple which was badly injured by a hailstone on July 20, showing t'he 
stage of recover>^ that it had reached on August 17 

176, An apple showdng four hailstone injuries that were inflicted early in July, and one 
small fruit-worm scar (in center) which very much resembles them. Photographed on August 23 

177, Crab apples showing several hailstone scars. Photographed on August 17 

178, Baldwin apples that received several hailstone pecks, showm to be recovering when 

photographed on August 17 • 
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Plate XLI 




Plate XLII 

INJURIES PRODUCED P.Y APPLE SCAD AND STIPPEN 

179, Scab spots on Rhode Island Greening apples, showing the papery edge which 
surrounds the dark central spot. Photographed on July 20 

180, Excessive scab development on one side of a Rhode Island Greening apple. The scab 
caused the skin to dry out and harden, with the result that a large crack developed. Photo- 
graphed on July 20 

181, Rhcae Island Greening apple showing the spots caused by late scab infection. Photo- 
graphed on September 1 5 

182, Baldwin apple in section, showing dark discolorations in the flesh where stippen has 
developed. 1 -^hotographed on August 22 
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THE CLOVER-l.EAF WEEVIL 

Hypcrd piaictaia Fab. 

Glexx \V. Herrick axd C. H. Hadley, Jr. 


The clover-leaf weevil, a European insect, was first noted as in- 
jurious in this country in 1881, in Yn.tes County, New York, near 
Barrington. The records seem to indicate that a single specimen of this 
weevil was collected in Canada as long ago as 1853. If that is true, the 
insect did n^t attract attention as an injurious species until nearly thirty 
years thereafter, '^vhen it was suddenly found in a clover field in New 
"forte in exceeding abundance and causing serious injury. It has spread 
gradually westward to Iowa and even to the Pacific Coa.st, and has worked 
southward at least as-* far as North Carolina, Tennessee, Mississippi, 
and Texas. It seems to have had no difticiilty in meeting the varying 
climatic conditions existing over so large an area, but has thriven, and 
has become, at times, noticeably injurious in widely separated regions. 
It is quite probable that the weevil in its original habitat in Europe and 
northern Asia finds as much variation in climatic conditions as it does in 
Am:?rica. 


FOOD PLANTS 

In Europe the weevil has been reported as feeding on alfalfa 
iMcdicago satlva), red clover (TrlfoUum pratense)^ crimson clover 
( r. incarnation), and Jerusalem artichoke (Helianfhns tuber osiis) . In 
this country it fe^ds on red clover, white clover, mammoth clover, sweet 
clover, alsike, and alfalfa. The larvae and the adults have been observed 
feeding on beans, and the adults have been seen eating also the leaves of 
corn, timothy, burdock, and soybean, and the flowers of goldenrod. In 
New York the authors have found the species most injurious to red clover. 

FEEDING HABITS AND INJURIES 

Both the adults and the larvae feed on the plants. The larva, while 
young, eats small areas of tis.sue from the under side of the foliage, 
thereby making small, round holes throughout the leaf. Later, as the 
larva becomes larger, it eats large, irregular notches out of the leaf, thus 
giving a ragged appearance to the foliage. The larvae become active in 
the late afternoon and feed mostly then and during the dusk of early 
evening. During the day they may be found curled up in an inactive 
condition at the bases of the plants, sometimes hidden beneath debris. 

The adult beetles are very ravenous and feed voraciously on the leaves, 
the leaf stems, and the main stems. of the plant. At times they may 
devour nearly all of a plant above ground. Thev attack the leaves from 


o 



4 


Bulletin 411 


the mai'gius, eating* out large notches along the edges. Often they attack 
the main stems and eat so much of the tissue that the ends droop over. 
The adults also lie quiescent during the day, remaining hidden at the 
bases of the plants until late afternoon and evening, when they ])ecome 
active and do their feeding. 

In its natural habitat in Europe, the clover-leaf weevil is only inter- 
mittently injurious enough to receive attention. There seem to be but few 
occasions recorded when it has become serious enough to demand in- 
vestigation. Perhaps the most notable instance was an outbreak in north- 
ern Italy in 1868, which became so serious that a comniis^on was ap- 
pointed to investigate the injury and several papers were published re- 
garding it. Again in 1879 a severe outbreak occurred in the terytorv 
around Florence, and in 1902-03 the weevil was again injurious in the 
same region. 

As already mentioned, the first outbreak noted in the United States 
was in 1881 in Yates County, New York. Here C. V. Riley found the 
species in great abundance, and he says that acres of clover had been 
ruined by the larvae and beetles devouring the foliage. Later investiga- 
tions showed that the insect was present over a large area in the county, 
and that wherever it was present it had caused much damage. Q^ier 
outbreaks have been recorded, notably in IMichigan; but in no instance’ 
has the period of injury been a long one, nor lias it long remained 
unchecked by natural agencies, as is shown later. 

The most serious outbreak coming under the observation of the 
authors occurred in New York State during the spring of 1919. On a 
farm near Ykirsaw, in a held of eight acres of clover sown the year 
before to wheat, the larvae occurred in enormous mtmbers and for a 
time devoured the clover as fast as it gxew. On May 17 the senior author 
visited the held and found the larvae in all stages of growth, many being 
nearly full-grown. To the uninitiated the 'held seemed doomed to 
destruction. From six to eight grubs were present at the base of each 
plant. But the most striking thing about them at this time was the large 
numbers of individuals that were dead or dying "from the attacks of the 
fungus Empusa sphacrosperma. 

The weewl and its larvae are present every year in greater or less 
numbers in helds of clover in New York, and must always cause con- 
siderable injury to the hay crop. It can hardly be looked upon as a pest 
of hrst importance ; yet it is persistent and always destructive, and the 

that it takes from the farmer is undoubtedlv lar<^*er than 
IS realized. ' ^ 


LIFE HISTORY AND HALITS 

The egg 

The egg- is a cotispicuous yellow object, elongate-oval and sliditlv 
over 1 millimeter long and from 0.5 to 0.6 millimeter wide. WhenNrst 
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laid, it is lii»iit i^listeniiii*' ycdkuv. Init it soon turns darker. beconnnj>- olive 
green and final iy dark brown. The beetle deposits the eggs in old hollow 
clover stems, in cavities made in fresh stems, and often in masses on the 
outside of the stems and leaves and even in the frayed ends of old roots 
(Plate 1). The eggs are laid mostly in the fall, from the latter part 
of August to the latter part of November and probably later in open 
weather. The following records show the variation in the number of 
eggs deposited by different females and the periods over which egg 
deposition may extend. The beetles were kept in pairs in jelly tumblers, 
and were f<id with fresh material every day. 




Pair 

no. 


Number 

, Period of deposition 

of 

eggs 

104 

Octoixn' 6 to November 10 

80 

105 

September 4 to November 10 

555 

108 

September 28 to November 1 

48 

100 

October 7 to November 10 

98 

117 I 

October 5 to November 20 

69 


! September 14 to November 11 

178 

;20 

September 9 to December o 

' 76 

125 

September 2 to November 11 

196 

127 

September 21 to October 12 

106 

128 

September 2 to Octol^er 24 ■ | 

534 

150 

August 22 to November 11 

445 

155 

August 25 to November 20 

182 


?ylany more pairs of beetles were maintained in this way and extensive 
records were obtained, but the data given are probably sufiicient to show 
the average facts. It will be seen that the longest egg-laying period 
extended from August 25 to November 20, a total of 87 days, while the 
greatest number of eggs deposited by one female was 445. This number, 
however, was exceeded by one female which laid from September 9 to 
October 29, inclusive, a total of 47v3 eggs. 

Idle earliest record for the de])osition of eggs was on August 22, and 
the latest was on Novembei; 20. The greatest activity in egg-laying was, 
oil the whole, during the month of September, although many beetles 
continned actively to deposit eggs through October. The accompanying 
table ( facing page 8 ) serves to show the activities of the beetles in laying 
their eggs during the months of September and October. Few eggs 
were deposited in November. 

It has been found (Herrick, 1920) that in certain seasons, at least, 
eggs may be laid in the spring either by overwintering beetles or by those 
that have emerged from pupae formed during open warm spells of the 
season. For example, in the spring of 1919 numbers of fresh active adults 
were found in clover fields. These were placed in cages, and in a few 
days they began depositing eggs. On April 7 a group of seven fresh 
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eggs was found in a hollow clover stem. On April 19 a batch of nine or 
ten eggs was found, and on April 21 another group of nine eggs was 
found in a hollow stem. In all, four or five batches of eggs were obtained 
from these beetles. It is likely that eggs were deposited in the open 
fields during the spring of 1919. for certainly fresh active beetles were 
present in considerable numbers. 

The incubation period varies greatly, as the following examples from 
the authors’ many records show. The figures are for 1915-16. 


Period of 


Date eggs 

i Number laid ! 

Date of hatching 

Number hatching 

incubation , 

were laid 




(day's) 

September 4 

26 

September 1 9 

. 21 

' 15 

September 10 

26 

October 7 

16 

27 

September 7 

22 

Septeml)er 19 

2 

12 

September 0 

16 

! Septeml^er 27 

6 

18 

September 7 

16 

September 20 i 

5 

13 

Septem])er 4 

15 

September 20 

; 4 

16 

Septem])cr 14 

15 

! October 23 

t 7 

39 

September Id 

23 ! 

October 23 

23 

40 

September 10 

37 

October 7 

24 

27-" 

September 12 

13 

October 7 

5 

25 

September 12 

13 

October 11 

4 

29 

September 10 

22 

October 6 

20 

26 

September 13 

12 

October 14 

3 

31 

September 13 

12 : 

October 16 

I 7 

33 

September 15 

55 

November 4 

i -55 : 

50 

September 25 

16 

April 13 

, 2 

201 

September 24 

23 ; 

.\pril 11 

1 23 

200 

September 24 

6 

April 12 

1 * 

1 201 

September 30 

5 

April 11 

3 

! 194 

September 24 

i 20 

April 13 

: 8 

1 202 

September 28 

i 30 

April 12 

' 6 

i 197 


It would appear, in general, that eggs deposited during the last week 
of September and the month of October, in the fall of 1915 at least, went 
through the winter without hatching. This is a somewhat earlier period 
for the eggs to stop hatching than would ordinarily be expected, and 
probably would not hold for all seasons. Considerable variation in this 
respect, correlated with the temperature and seasonal conditions, may be 
expected. In all cases observed, the embryos of the overwintering eggs 
were well developed the previous fall but in many instances when the 
eggs hatched in the spring the larvae failed to survive. 

The larva 

Excellent descriptions of the different stages of the larva have been 
given by Tower and Fenton { 1920) and need not be repeated here. The 
larva, when grown, is normally green in color, although it may have a 
j'^ellowish or a pinkish hue. and has a light dorsal line on the median of 
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1, Framework of cocoon. 2, Cocoon some hours later. 3, '"’Fin 
ished cocoon. 4, Pupa. 5, Larva feeding'. 6, Side view of larva 
(All enlarged) 
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the abdomen and most of the thorax. It usually assumes a curved posi- 
tion when at rest. It is from one-third of an inch to over half an incli in 
length. (Plate II, 5 and 6.) 

The young larvae a])pearing from the eggs over so long a period in 
the fall attain various sizes before cold weather sets in, and then remain 
stationary until spring. It thus happens that larvae of nearly all stages 
of growth may be found in the held during late fall, winter, and early 
spring. During the cooler season they may be found at the bases of the 
plants curled up among the debris. 

The laYva passes through four molts, but the length of the different 
instars varies greatly, depending on temperature, food, and humidity. 

' Tilt following table, selected from extensive records, gives the length 
of the various instars, data for which were all obtained during the months 
of May, June, and July from eggs hatching in the spring: 


Stage 

Length of stage 
(days) 

First instar 

9, 

9, 

9, 9, 

11, 

14, 12 

, 11, 9, 10, 

10 

Second instar 

9 . 

14, 

14, 

14, 

14, 

IL 

13, 11, 7, 8, 

15 

Third instar 

14, 

11 

, 13, 

13, 

9, 

12, 

10, 9, 8, 8, 

9 

Fourth instar 

14, 

13 

, 11, 

12, 

12, 

, 14, 

17, 12, 11, 

10, 12 

Prepupal period . . . 

3, 

3, 

2, 2, 

3, 

4, 

5, 5 

, 3, 3, 4 


In cocoon 

8, 

9, 

9, 9, 

8, 

11, 

10, 

6. 7, 7, 8 



It is seen that the period of the hrst instar varied from 9 to 14 days, 
with an average of a trifle over 10 days. The second instar varied from 
9 to IS days, with an average of about 12 days. The third instar varied 
from 9 to 14 days, with an average of about 10 ^ days. The pupal 
period averaged about 8 1-3 days. The larva spends from 2 to 5 days 
in spinning the cocoon and resting before it transforms to a pupa, a 
period designated in the table as the prepupal period. 

During the fall the length of the instars is modified by the cool 
weather and considerably prolonged. The following records give data 
on some individuals carried through under insectary conditions during 
the months of October, November, December, and January^ : 


Stage 

Length of stage 
(days) 

First instar 

9, 13. 

12. 

11. 12. 13, 12, 10 



Second instar 

16, 11, 

20. 

19. 27, 19, 13. 20 



Third instar 

33, 20, 

24. 

27. 22, 21. 19, 31 



Fourth instar 

28, 31. 

25, 

31, 28, 28. 31. 24 

• 


Prepupal period . . . 

7, 8, 9 

. 6, 

7. 6. 8, 7 



Ill cocoon 

16, 16, 

16, 

18, 21, IS, 16, 17 




1 The writers are indebted to Dr. I. M. Hawley for much of these data. 
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The cocoon and the pupa 

The cocoon is oval in form, about one-third of an inch through the 
long diameter, and one-hfth of an inch in width. It is_ light yellow in 
color at first, but becomes brown with age. It is formed just beneath the 
^oil or among the debris at the ba^es of the plants, or occasionally higher 
among the stems of the clover. The larva first spins a framework of sup- 
porting threads ( Plate II, 1 ), and then spins the open meshwork of the 
finished cocoon (Plate II, 2 and 3), which, as has been said, occupies 
from two to five days 

The pupa is about one-fifth of an inch in length. It is'^yellowish green 
at first but becomes darker with age. It has recently been described in ^ 
detail by Tower and Fenton ( 1920). The pupae are formed during the 
months of May and June. 


The beetle 

The beetle ( Plate I, 4 and 5) is a snout weevil from one-fifth to lw(v 
fifth'^ of an inch in length, brownish in color with the sides and the ^•en- 
ter considerably paler. A detailed description is given by Titus ( 191 1'), 
The beetle usually remains in the cocoon from one to three days before 
emerging. The emergence lakes place mainly during June and July. 

NUMBER 01' (;ENER.\TI0.\S 

In the latitude of central Xcw Vork, there is in most seasons but one 
generation of the weevil in a year. luirther south it will probably be 
found that there is more than one generation. 'Tower and P'enton ( 1920) 
remark that “observations made by dilterent members of the Bureau of 
Entomology would indicate that ovipositing beetles in the latitude south 
of southern Indiana are capable of laying fertile eggs in the spring and 
that two broods sometimes, if not ordinarily, occur annually.” 

Our own observations made here at Ithaca indicate that in excep- 
tional years beetles may survive the winter or emerge during mild spells 
in an open winter and early spring, and lay fertile eggs for a second 
generation. For example, the winter of 1918-19 was above the normal in 
temperature and below the normal in precipitation. In other words, it 
was a mild, open winter, and many weevils came through in an active 
condition capable of laying fertile eggs in the spring. Whether these 
weevils actually emerged in the fall before and lived through the winter, 
or whether they passed through their transformation during the mild 
open spells and early spring, the writers are unable to say. Many adults 
were found j.n late March and early April, some of which deposited fer- 
tile eggs which hatched normally in from thirteen to seventeen days. 
Some of the larvae were carried through to maturity in a cycle of from 
forty-four to forty-six days. These facts tend to confirm the conclusions 
of other observers, that the clover-leaf weevil may survive favorable 
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winters and become active enoutt'h in the spring to deposit eggs, thus pro- 
ducing exceptionally in this latitude a second generation. ^Moreover, 
these observations indicate strongly that farther south, where the winter 
conditions are habitually more favorable, there may be normally a second 
generation each year. 

It is seen from a study of the records that the egg-laying period 
generally extends from the latter part of August through September 
and October into November, with the greatest activity in egg-laying dur- 
ing September. In New York Slate the hatching of the eggs takes place 
normally dTiring September and October in the fall and during April in 
the spring. The* larvae are found from September throughout the win- 
der jind the spring into ]\Iay. The beetles begin to appear in very early 
June, perhaps in some seasons during the latter part of ]\Iay : but as a 
rule they do not begin laying their eggs until August. Thus, in the case 
of the clover-leaf weevil there may be both a short and a very long in- 
cubation period for the eggs, and both a >hort and a long larval period, 
the period in each case depending mainly on the temperature. For ex- 
ample, eggs laid early in the fall will hatch in a .short time, while those 
deposited late will not hatch until the following spring. Larvae appear- 
ingrin the autumn will not mature until the following spring, while those 
emerging from eggs in April will mature in a comparatively short period. 
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Fig. 1. status of clover-lkaf weevil under normal conditioxs of one genera- 
tion IN NEW YORK 


These essential facts are shown in a graphic way in ligure 1. It will 
oe noted that eggs exist from August to April, and that some of them 
do not hatch untd April There are two periods in which larvae are pro- 
duced, once in the fall and again in April when the overwintering eggs 
hatch. Adult- also may be found in nearly every month in tne year. 

Again, under certain conditions of winter temperature and humidity 
there may be a second generation within the year. Thus the life cycle 
of the clover-leaf weevil may be greatly modified by seasonal conditions.^ 
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Fig. 2. status of clover-leaf weevil when there are two generations in 

NEW YORK 


111 figure 2 is shown wlial probably happens in New York Stale when 
there is a second generation of the weevil. There will be two periods 
in which new eggs, larvae, pipiae, and adults will appear. The writers 
are not sure when those periods occur for the pupae, but they arc j) 4 ‘ob- 
ably about as indicated in the diagram. 


MEANS OF CONTROL 


Xatiiral ufjoicics 

i here are several natural factors that aid greatly* in holding the 
clover-leaf weevil in check. Interestingly enough, no parasites have ever 
been bred from any stages of the insect in this country, so far as known. 
Ill Kill ope, however, several parasites of the larvae are known, but ap- 
parently none of them have yet reached this country. 

The United States Bureau of Biological Survey (Beal, McAtee, and 
Kahnbach, 1916) reports that the weevil is preyed upon by at least twen- 
ty-five species of birds, among which the crow, the red-headed wood- 
peckei , the nighthawk, the crow blackbird, and the purjile martin have 
the highest ictoids for destroying' the adult weevils, while the savannah 
and vesper sparrows devour the most larvae. It has been shown also 
that poultry, especially chickens and turkeys, will eat many of the adult 
weevils and larvae if the fields are accessible to the fowls. During early 
spring a flock of fowls in a clover field would probably do much good 
in cleaning up the overwintering larvae. 

By far the most effective natural control agent of the weevil is a 
fungus, Empusa spliacrospcrnia, which attacks the larvae usuallv un- 
der circumstances favorable for bringing about a high mortality. In all 
cases observed by the writers, the weather conditions at the time of the 
most dUxiive work of the funij-us liave l)oen fairly cool and abnormallv 
jiumid. for example, in May of 1Q19 the fuuo-us was very active and 
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destructive to the larvae of the clover-leaf weevil, especially in W yo- 
ming County, New York. The records of the weather station in the 
near vicinity show that the average temperature during the days in 
which the fungus was most active averaged 62.3°"^. Moreover, the rain- 
fall was above the normal and totaled 8.39 inches for the month. iMost 
of this precipitation took place from the 4th to the 24th of IMay, the 
period during which the fungus developed most rapidly and did most of 
its work in destroying the larvae. At Ithaca, where the fungus was 
active also, the average temperature from the 9th to the 22d of j\lay in- 
clusive wa»6 45.2°+ and the rainfall for the month totaled 5.25 inches, 
which was 1.82« inches above the normal. Thus it would appear that 
* generally cool temperatures, with an abundance of moisture, constitute 
favorable conditions for the development of the fungus. 

The fungus readily spreads from grub to grub by the spores, which 
are shot off and fall upon the larv'ae. Thus the disease, once started in 
a held, runs rapidly throughout the whole area infested with larvae. 


In the held near Warsaw. New York, consisting of eight acres of 
lirst-year clover sown the year before to wheat, the larvae occurred in 
enormous numbers and for a time devoured the clover about as fast as 
it grew. On May 17 the senior author visited the held and found the 
larvae in all stages of growth, many being nearly full-grown. From six 


to eight grubs were present at the base of each 
plant. But the conspicuous thing about them at 
this time was the large numbers of individuals 
that were dead or dying from the attacks of Eui- 
piisa sphaerospenna. The sick larvae had climbed 
blades of gras.s' stems of clover, and stubble of 
wheat, around which they had curled in a charac- 
teristic position fhg. 3). Each larva would turn 
from a normal green to a velvety grayish white 
and in twenty-four hours become a blackened, 
shriveled mass. The progress of the disease in its 
destruction of the larvae was observed by W. S. 
Milts, Assistant Farm Bureau Agent. He stated 
that the grubs were so effectively checked by the 
fungus that they caused no material damage after 
the middle of May, and that the clover recuperated 
from the early injury and made a fine growth. 
Similar conditions were observed at Ithaca. 

Other observers have recorded the effectiveness 
of this fungus in holding the larvae in check in 
seasons of abnormal abundance. For instance. 



Fig. 3. dead axd dying 


Folsom (1909) says: ‘Whe reported outbreaks of 


LARVAE CURI.ED ABOUT 
BLADES OF GRASS AND 


the larvae in spring have almost always been sup- stubble 


pressed by the virulent disease just described {Ejiipiisa sphacrospcniia]. 
This disease prevents the summer damage by the beetles, often killing 
the larvae before they have done much injury.” 
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Artificial control 

If the iufe>tatian is deemed serious enough and the prosiDect^ of in- 
jury are great enough, the held of clover could be sprayed with poison 
in early ^lay, when the larvae are likely to be particularly active. It is 
doubtful, however, whether red clover will ever be considered by the 
average grower of sufficient value as a hay crop to justify the expense 
of spraying. The most satisfactory poison would be arsenate of lead, in 
either the paste or the powdered form. If the paste is preferred, it 
should be used at the rate of 8 pounds to 100 gallons of watpr. If the 
powdered form is used, 4 pounds to 100 gallons will be sufficient. In 
either case 5 pounds of soap should be added, to make the solution stick- 
to the leaves of the clover. 

Arsenate of calcium, which is cheaper and higlier in arsenic content, 
can probably be used for spraying clover and may prove more effective 
than arsenate of lead. There would probably not be much danger of 
serious burning of the plants. The powdered form may be used at the 
rate of 3 pounds to 100 gallons of water. 

Probably a Avell-equipped potato sprayer would be most sat i«, factory 
for applying the poison. 

In general, the most practical method of dealing with outbreaks of 
this insect is to either cut the clover back in May or use it for pasture 
in spring. Usually, serious injury does not occur until the clover is in 
its second year’s growth, and cutting it or using it for pasture does not 
injure the seed crop and docs aid in controlling the more serious insect 
pests that attack the plants later and prevent the production of seed. 
After the second year of red clover it should be plowed under in order 
to check the leaf weevil and also to destroy the clover root borer. 
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AN ECONOMIC STUDY OF THE PRODUCTION OF CANNING 
CROPS IN NEW YORK! 

L. J. Norton 

The investigation described herein was conducted for two general pur- 
poses. The first was to obtain basic information regarding the production 
and cost of production of the principal crops grown in New York for 
canning factories. The second was to study some of the factors influencing 
the economical production of these crops. 

IvIETHODS OF INVESTIGATION 

The data on cost of .production were collected by the survey and the 
accounting method. In the sun^ey method a number of the farmers 
growing the crop under consideration in some of the important centers 
of production were visited by representatives of the New York State 
College of Agriculture. Detailed information was obtained from each 
farmer concerning the methods practiced in growing the crop and the 
costs of production. A copy of one of the blanks used is shown on pages 
79 to^2. 

In the accounting method, farmers vrere furnished with blank account 
books with simple directions as to the records to be kept. In these books 
the farmers kept a record of all the items of expense incurred on the crop, 
of all receipts from the crop, and of the hours of human, horse, and tractor 
. labor on the crop. At the end of the season the farmers were visited 
by a representative of the College of Agriculture, who checked the accounts 
and obtained the, additional information necessary to calculate costs. 
This method does not entirely eliminate estimating. Such items as land 
values, rates of application of manure, and the cost of labor per hour, 
must be estimated. Since the results obtained by the survey method 
check closely with those obtained by the accounting method (tables 
38 and 73, pages 40 and 66, respectively), all cost figures include data 
obtained by both methods unless otherwise stated. 

COST OF PRODUCTION 

The term cost of production, as used in this study, refers to the total 
•expenses incurred directly or indirectly in the production of a crop. In 
addition to the actual cash outlays, it includes a return to the farmer for 
his labor, based on the outlay that would be necessary to hire a similar 
,grade of labor, and a six-per-cent return on the investment in land, horses, 
and machinery used in producing the crop. Risk also should be included 
as an item of cost. In making comparisons between crops, consideration 

^Alsp presented to the Faculty of the Graduate School of Cornell University, September, 1921, as a 
thesis in partial fulfilment of the requirements for the degree of doctor of philosophy. 

At’i.hor’s acknowledgment. The investigation was conducted under the direction of Professor G. P. 
'Warren. It was made possible thru the cooperation of the New York State College of Agriculture with 
the New York Canning Crops Cooperative Association. New York growers of canning crops furnished 
the data on which the study was based. H. S. Mills, of the Department of Vegetable Gardening, assisted 
in obtaining and summarizing the data. To these and to many others who furnished valuable assistance, 
^he writer is indebted. 
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should be given to the relative risks involved. In this stddy, risk has 
not been included as a separate item of cost on individual farms, but 
some allowance for risk has been made by including, in the averages, 
costs for all farms visited. Some of these farms had partial or complete 
crop failures. 

The question of what items should be included in calculating the cost 
of any product raises certain difficulties. In agriculture the problem 
is complicated because on most farms a number of products are grown 
which are interrelated in a general system of farming, and because many 
enterprises yield two products — wheat and straw, com and fodder, mutton 
and wool. 

The problem is to obtain information by which one^enterprise may be 
compared with another on the same farm, and the same enterprise may b^ 
compared on different farms. It is necessary, therefore, that uniform 
.methods be employed. The methods used in this study have followed 
as closely as possible the principles laid down in "the report of the com- 
mittee appointed by the Secretary of Agriculture of the United States to 
make recommendations concerning methods of procedure in cost-of-pro- 
duction studies.- 

ITEMS INCLUDED IN COST 

Seed, plants, and fertilizer were charged at cost. All fertilizer applied 
in 1920 was charged to the crop of that year. ^ 

Manure was valued at the farmer’s estimate, or, if no estimate was made, 
at $2 a ton at the bam. To allow for residual value, manure applied to 
the land that was in canning crops in 1920 was charged to the 1920 crop 
as follows: of the manure applied in 1920, 40 per cent; of the manure 
applied in 1919, 30 per cent; of the manure applied in 1918, 20 per cent; 
of the manure applied in 1917, 10 per cent. 

Lime was charged at cost. The charge to the 1920 prop was based on 
the length of the rotation, the cost being distributed over the number of 
years in the rotation. In most cases 20 per cent of the cost of the appli- 
cations made during the preceding five years to the land on which the 1920 
crop was grown, was charged to the 1920 crop. 

Labor hauling and spreading manure and lime. The time required to 
perform these operations was obtained separately. The crop was charged 
with the same percentage of the cost of labor as of the manure and lime 
mvolved. For example, if 40 per cent of the manure was charged to the 
crop, 40 per cent of the time spent in hauling and spreading it was charged 
also. 

Hired labor was charged at cost. Where men were hired by the month, 
the total cost per month, including the value of board or privileges 
fiimished, was divided by the estimated number of hours worked per month, 
in most cases 260. 

Operators and other family labor was charged at what the farmer esti- 
mated it would cost to hire labor of the same grade. 

Horse labor was charged at 24.5 cents per hour on all farms except 
when teams were hired for special work, such as hauling peas. In such 
cases horse labor was charged at the price paid. The rate given was the 
preliminary average of the cost per hour of horse labor in 1919 on thirty- 

sU. S. Agr, Dept., Circular 132 (Office of the Secretary), pages 9-iS* ipip. 
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eight New Y 5 rk farms which cooperated with the New York State College 
of Agriculture in keeping complete cost accotmts of their farm operations. 
This rate covers all the costs of keeping horses on these farms, among 
wloich are charges for interest on the average investment, for depreciation, 
for the use of buildings, for time spent in taking care of horses, and for 
the value of home-grown feeds fed to horses. The use of this uniform 
figure as the cost of horse labor on a particular farm is only approximately 
accurate, as this cost varies between farms ; but it is more nearly accurate 
when used as the average cost on a group of farms. 

Use of equipment was charged on all farms at 8.2 cents per hour of horse 
labor. This figure was the average cost on the cost-account farms for 
1919. The reafson for distributing equipment costs, which include 
'■ machinery and harnesses, on the basis of the hours of horse labor, is that 
most farm machiner^^ is drawn by horses and the cost varies approximately 
with the number of l^orses driven. 

In 1920 the cost per hour of horse labor on thirty-three New York 
farms which kept cost accounts was 21.9 cents. The cost of equipment 
used on these farms was 9.5 cents per hour of horse labor. It will be noted 
that the horse-labor rate was lower than the rate used in this study, 
while the equipment rate was higher. The combined rate per hour for 
these two items was approximately one cent lower than the rate at which 
it was charged. The lower horse-labor rate was due to the reduction in 
the cost of feed during the latter part of the year. The liigher equipment 
cost was due to the general increase in replacement and repair costs which 
continued in 1920. 

Use of tractor, if hired, w^as charged at cost; if not hired, at $1.75 per 
hour. This figure was estimated, using as a basis the data obtained in 
a study of the costs of tractor operation for the year 1919. ^ 

Use of automoJ^ile was charged at 10 cents per mile. 

Use of trucks was charged at cost when hired, or, if not hired, at the rate 
that would be paid for similar trucks. 

Interest was charged at 6 per cent per annum on all costs except the 
charge for use of land and that for seed and plants which ‘■were not paid 
for until the end of the season. Interest was computed from the average 
date when the costs were incurred, to the date of pa3mient by the canning 
company. 

Use of land. Where cash rent was paid for land, the rent paid per acre, 
plus taxes and other costs which the operator incurred, was used as the 
charge for use of land. The charge for use of land owned or worked 
on shares was calculated by multiplying the farmer’s estimate of the value 
of the bare crop land by 8.2 per cent. The farm expenses chargeable to 
crop land in 1919 amotmted to 8.2 per cent of the value of the crop land 
on the New York farms keeping cost accounts in that year. This rate 
included 6 per cent interest on the value of the land, taxes, and all other 
costs of upkeep. The crop-land costs in 1920 on thirty-three farms on 
which cost accounts were kept were 8.4 per cent of the value. This 
figure was not available when the costs were calculated. If tlie land was 
double-cropped, the canning crop was charged one-half the annual 
cost of use of land. 


3 Cornell University Agr. Exp. Sta., Bulletin 405. 1921. 
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Some of the methods used have been criticized at various times and by 
various persons as not being a correct basis of cost. The principal criti- 
cisms have been concerning the inclusion of a return for operator s ^^hor 
and for interest on investment, particularly land; and the practices of 
charging home-grown supplies from one enterprise to another, and credit- 
ing by-products, at market value and not cost. 

In considering these criticisms, the purpose for which the cost figures 
are to be used must be kept in mind. The primary uses of cost figures 
as here calculated are to compare different enterprises on the same farm, 
or the same enterprise on different farms or groups of farms, and as a basis 
for studying the relative efficiency of different methods of production. In 
order to be useful for these purposes, cost figures must include common ele- ^ 
ments. If on one farm the operator does all the work and on another all the 
labor is hired, unless the operator’s time is included on the one, the two can- 
not be compared accurately. Similarly, in the case" of land, if one farmer 
uses land valued at $50, and another land valued at $100, profitable com- 
parisons cannot be made -without including interest on the varying values. 
Land is often held to be different from other productive factors because its 
value is determined by the prices of its products and does not determine 
their prices. This is true, and the same is true of any other factor in 
production, vaiydng only in the degree to which it can be put to otherwises. 
The value of a factory having one use will depend, after it has been con- 
structed, on the price at -^’•hich its product can be sold. But if a factory 
that has more than one use is being studied to determine to what use it 
will be put, and if one product involves equipment costing $5000 while 
another involves equipment costing $10,000, unless returns on this capital 
are included in the comparison of costs such a comparison is of little 
value in determining which product should be manufactured. 

The practices of charging home-grown supplies transferred from one 
enterprise to another, and crediting by-products at market value instead of 
at cost, are followed by most manufacturing enterpriseshaving comparable 
problems when they desire to calculate the cost of a particular product. 

In order to compare the different enterprises on a farm, the returns must 
be comparable. If one farm raises oats for horse feed and another farm 
buys them, the costs of horse labor will not be comparable unless oats are 
in both cases charged at market value. 

THE CANNING INDUSTRY 

The canning industry in New York is based on a large volume of a variety 
of high-quality products. The climate and soil conditions prevailing in the 
canning sections of the State are such that a variety of fruits and vege- 
tables can be economically produced. 

Canning factories usually are located close to the land which produces 
the principal crops that are canned. Most of the factories in New York 
State pack' a variety of products. In some cases the area in which the 
factory is located is not particularly well adapted to raising all the prod- 
ucts that are canned, but the larger companies, operating a nq^iber of 
plants, have distributed them so that they have one or more plants located 
-in a section well adapted to each crop. 
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Both fruits and vegetables are canned in the State, but in this investigation 
only the vegetable branch of the industry was considered. The leading 
vegetables canned are peas, corn, tomatoes, and string beans. Beets, 
cabbage in the form of sauerkraut, and spinach, are among the other 

vegetables canned. ^ j • j-t. 

Climatic and soil conditions determine the regions in which the raw 
products can be grown most advantageously. There are other factors 
also, however, which give relative advantages to various sections of the 
country. The most important of these is the location with reference to 
markets. New York State is located in the most densely populated part 
of the United States. In 1920 the combined population of the New England 
States and New York, New Jersey, Delaware, Maryland, and Pennsylvania 
was nearly 30 per cent of the total population m the United States. The 
proportion of the total production of three of the leading kinds of canned 
goods in these States Js given in table i . 


TABLE I. Population and Proportional Prodi^tion of Canned Goods in 
New England, New York, New Jersey, Delaware, Maryland, 
and Pennsylvania * 


Per cent of United States 
total 


Population 

Peasf 

Cornf 

Tomatoes f 


1906 to 1910 

I9IX to 1920 

29.6* 

38.0 

36.8 

60.6 

29. 8t 

29.0 

34-4 

56.2 


* Population according to census of ipio- 

t? gained from the 

by the Canning Trade, Baltimore, Maryland. 


Canning Industry, published 


The proportion of these three kinds of canned goods packed in these 
States was less in the period from 1911 to 1920 than in the earlier period 
from 1906 to 1910. Measuring total consumption by total population' 
these States packed just about enough peas and com to supply their 
needs and produced a surplus of ^nned tom^oes. Canners of com and 
peas in the States listed have an advantage in haying a near-by market for 
their product, while the tomato canners must ship a part of their pack to 
more distant markets. . 1. • 

The freight rates prevailing during the of 1920-21 from various 

producing centers to various large cities, and the estimated equivalent ner 
ton of fresh tomatoes and green peas, are given in table 2. 

If a canner of peas in Wisconsin and one in New York, respectivelv 
located so as to have the freight rates shown in table 2, were shipninp to 
New York City, the New York canner would have an advantage over the 
Wisconsin canner in freight rates on the canned goods amounting to about 
$15 per ton of shelled peas. When shippmg to Pittsburg the New York 
canner would have an advantage amounting to about $6 per ton of shelled 
peas. 
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TABLE 2. Freight Rates on Canned Goods, and Equivalent;^ per Ton of 

Vegetables 


Rates (car- 
lot) per 100 
pounds of 
canned 
goods 

! 

Equivalent per ton 

Fresh 

tomatoes 

Green 

peasf 

$0.70 


I28.00 

0.60 

$ 7*20 r 


0.315 

. 3-78 

12.60 

0.24 

2.SS 


1.205 

14.46 


$0.23 * 


$ g. 20 

0.24 

$ 2.88 


0.44 

5.28 

17.60 

0.64 

7. 68 


1.205 

14.46 


$0.44 


$17.60 

0.355 

$ 4.26 


0.30 

3-6o 

12.00 

0.38 

4-56 


1.205 

14.46 



To Xew York f /cm: 
Oconomowoc, Wisconsin. 

Frankfort, Indiana 

Rochester, New York. . . 
Woodstown, Kew Jersey. 
Oakland, California |. . . . , 


To Chicago frorn: 
Oconomowoc, Wisconsin. 

Frankfort, Indiana 

Rochester, Nev; York. . . , 
Woodstown, New Jersey. 
Oakland, California 


T 0 Pittsburg froyn . 
Oconomowoc, Wisconsin. 

Franl'ifort, Indiana 

Rochester, New York. . . 
Woodstown, New Jersey. 
Oakland, California 


4- S S tomatoes is considered equivalent to 1200 pounds of canned goods, 

t ®2yivalent to 4000 pounds of canned goods, 

rate bv wSlr actually less than those given above, because the 

much lower than the rail rate. The ocean rate from 
the Pacific Coast to New A ork City was less than the rail rate from middle-western joints to New V'ork City 


Canning factories located in the more densely populated regions ordi- 
naril}?' would be expected to have to pay more to get their raw produce 
because of the higher prices for all kinds of agricultural products in those 
sechons. So long as the consumption of the region exceeds the production, 
fs-ctones are able to pay a higher price for the raw product because 
01 the saving on freight If production exceeds consumption, they will 
not be able to pay as high a price. However, if a surplus is produced 
contmuously, it is very likely that the region has some special advantage 
m the growing of the crop which makes production possible at such a price 
as to enable the local canners to compete with canners with whom they 
at a disadvantage as regards freight rates. 


PRACTICES IN BUYING CANNING CROPS 

Most of the crops grown for canning factories in New York State are 
Under the form of contract in common use in 
the State the canner agrees to take the total product of a certain number 
Of acres of a (Drop at a pnce fixed in the contract. These contracts are 
^ually made m the late winter or early spring. The price to be paid, 
the pnce at which seed or plants are to be charged, the dates of payment 
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certain condfcions as to quality, and other terms of sale, are specified, 
in the contract. 

The canners in turn usually sell the canned goods, for delivery when they 
are packed, to wholesale grocers or other distributors. These are known 
as “ futures.” The quantity of “ futures ” of a given product which a 
canner sells is usually a certain proportion of a normal yield on the acreage 
for which he has contracted. 

In other sections of the country, particularly in Maryland and Delaware, 
a considerable acreage of tomatoes not under contract is grown. In 
every community in these sections there are several buyers of tomatoes, 
and in th^ fall a competitive price is established. In the vicinity of 
Rochester and Bhffalo in New York, there are market-gardening sections 
in which tomatoes are grown for the city markets. Some of these tomatoes 
may be sold to canners when the market conditions are not good. Such 
tomatoes, being surplus product from market gardens, can be sold at a 
lower price than tomatoes grown under contract, all of which have to be 
sold to a factory at a fixed price. 

The part of their supply of vegetables which the companies grow on 
their own farms is, of course, not contracted for. Beans are the principal 
crop so grown. Farmers ordinarily do not have enough hired labor to 
gro\^ and harvest this crop satisfactorily. The canning companies that 
raise beans employ a gang of laborers for hoeing and picking. When 
beans are grown under contract, the companies usually furnish the 
pickers. 

Beets are usually not contracted for but are bought when they are ready 
to harvest. The price depends on the proportion of the various-sized 
beets. The greater the proportion of small-sized beets, the more they 
are worth for canning. Cabbage may be contracted for or bought at the 
market price in 'the fall. Spinach, unless grown on tl^e canner’s own 
farm, is usually bought from truck growers at the prevailing market 
price. 

The local monopoly which the factory usually has makes it practically 
necessary that the price be set before the crop is planted, or at least that 
the method of arriving at a price be defined. There are advantages and 
disadvantages to the farmer in this method of sale. He is sure of the price, 
but he is in no way certain of the total returns he will receive. The 
profitable years, in the case of contract crops, are years when yields are 
good. When the 3delds of crops produced for the open market, such as 
cabbage^ and potatoes, are high, low prices usually prevail, but in years 
of low yields there is usually a compensating increase in the price. There 
is no such increase in the price of contract crops when the yields are low, 
and therefore such years are very unprofitable. 

In order to secure a constant supply of any product, the price must 
be high enough to give to a sufficient number of producers returns compa- 
rable with what they may expect from other crops that work in equally 
well^with their system of f aiming. Probably the return could be slightly 
less in the case of a crop the price of which is guaranteed than in the case 
of crops grown without a price guaranteed, because the uncertainties of 
price are eliminated. If data were available on the average costs and 



12 


Bulletin 412 


returns from competing crops, the price necessary to maintain production 
of any crop could be ascertained with a fair degree of accuracy. The return 
per hour of human labor on the crop under consideration is probably the 
best meastxre of whether a price is adequate to maintain production. 
This should be equal to the returns from competing crops that fit in equally 
well with the system of farming. The return per hour should be based 
on the average yield and price over a series of years on the farms under 
consideration, in any particular year the crop may return either more 
or less per hour than the average. 

PEAS FOR THE CANNING FACTORY 

Peas for canning are grown chiefly in the States bordering the Great 
Lakes, where the climate is cool. Wisconsin and New York are the 
two leading States. The area in which peas are canned in New York 
extends from Oneida County, in the central part of the State, across the 
northwestern part to Lake Erie and the Niagara fi.iver. Peas are grown 



localities distributed thruout this section of the State, as is shown 
m figpre i. In most of the localities where peas are grown there is a 
considerable area of fairly deep, well-drained soil, usually well supplied 
with lime. 
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Cost dat'a. on the crop were obtained by both the account and survey 
methods. The location of the four areas in which sur^’^eys were made 
is shown in figure 2. The number of farms on which cost figures on peas 


VJXAV./ V V ^ - 

were obtained by each method is shown in table 



Fig. 2. LOCATION of areas in which studies were 

MADE ON THE COST OF PRODUCING PEAS 


TABLE 3. Farms on Which Cost Figures on Peas Were Obtained in 1920 


Orleans 

Genesee 

Steuben 

Ontario 

Other counties 

Total 


Accounts 

1 Records 

Total 

12 

64 

76 


43 

48 

;■ 14 

39 

53 

r !•! 

49 

50 

‘1 24 

II 

35 

56 

206 

262 


AGRICULTURAL CONDITIONS IN THE AREAS STUDIED 
Orleans area • 

The principal factory in Orleans County was located at Albion and 
was operated by the New York Canners, Inc. Peas were raised for this 
factory over the greater part of central Orleans County. The peas were 
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threshed at the factor}^ and at three outlying viner stations'^from which 
the shelled peas were hauled by motor trucks to the factory. These 
viner stations increased the territory from which the factory could procure 
peas, because the distance which peas can be hauled economically before 
being threshed is limited. The viner stations were located, in relation 
to the factor}", 5 miles east, 7 miles north, and 8 miles west, respectively. 
There were several other smaller factories that packed peas in Orleans 
County. 

There is no soil sur\^ey of Orleans County, but the soils on which peas 
are grown would probably be classed chiefly as Ontario loam, silt loam, 
and fine sandy loam, Lockport stony clay loam, and Dunkirk gravelly sandy 
loam. ^ The land is, in general, level. This cotmty is located in the Lake 
Ontario fruit belt, and in the section in which peas are grown, apples are 
the most important crop. Hay, winter wheat, oats, tomatoes, pears, 
and peaches are also important, and a great variety of other crops are 
grown (table 4). 


TABLE 4. Crops Grown in 1920 on Farms for Which Cost Data on Peas Were 

Obtained 


Crop 

1! 

Acres per farm 


Per cent of total crop acres * 


; Orleans 

Genesee 

Steuben 

Ontario 

Orleans 

Genesee 

Steuben 

Ontario 

Peas 

Beans 

Cabbage 

1 s.o 

1 0.6 

1 1-4 

8.5 
1.9 
0. 5 

5.8 

0.8 

3.6 

1.3 

11 

6.7 

0.8 

4.6 

9.8 
2.2 
0.6 
5 . 1 

7.4 

1.0 

4.8 

1.8 

Com for grain 

Com for silage 

3-4 

4.4 

2.2 

2.8 

S . 7 
8.8 

Sweet com. .”. 

Cora for fodder 

1.4 

1.0 

0.9 
0. 1 

0.9 

3.4 

1.9 

3 • 3 
1.2 

0.9 
1. 1 
O.I 

11.9 

2-3 

1.3 

Potatoes 

Tomatoes 

1.9 

2.6 

2.6 

0.2 

9.1 

i .7 

2.5 

3.5 

3.0 

0.3 

2.3 

Oats 

Barley 

Oats and barley 

5-7 

1.5 

0.4 

3.9 

II. 0 
1.2 

6.0 

5.0 
0.4 

1.8 

14.6 

7.7 

2.0 

0.6 

0.5 

19.3 

8.7 

4.6 

14.2 

1.5 

8.1 

6.6 

Buckwheat. 

Winter wheat 

Spring wheat 

0.3 

14-3 

0.3 

25-1 

1.7 

5.7 

n T 

0.4 

28.9 

2.2 

7.4 

0.5 

2.5 

19.4 

Rye 



, O.I 

2 . 0 

0 0 



0. 1 
2.6 

0.3 

Hay 

19.6 

0.7 

1 li-S 
1.4 

19 0 

34.4 

0.6 
1. 1 

0.2 


...... 

21.9 

6.7 

3-3 

0.3 

Alfalfa 

Orchard, bearing 

Orchard, not bearing. . . . 
Other crops 

S.’s 

2.g 

10.3 

1.5 

7.3 

0.4 

0.9 

20.4 
0.9 

15 . 5 
1.8 

44.1 

0.8 

1.4 

0.3 

22.1 

2.0 

9-7 

0.5 

I.O 

Total crops 

74-2 

86.5 

77.7 

74-6 

100.0 

100. 0 

100.0 

100. 0 

Total acres in farm. . . 1 

1 

104.0 

123.6 

142.8 

101.3 






Gemsee area 

The fams included in the Genesee area are located in Genesee and 
Mcmroe Counties. The factory for which they raised peas was located 
at Bergen and was operated by the Curtice Brothers Company. All the 
peas were threshed at the factory because there was a sufficiently large 
acreage of land adapted to peas close enough to the factory to supply 
its requirements. The acreages grown per farm in this section were rather 
large, ^and all the farms that raised any considerable acreage had several 
varieties. Smce the different varieties ripened at different dates, the time 
in wnich the peas^ could be harvested in condition suitable for canning 
^"TOs extended and it was possible for the farms to grow larger acreages. 
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The topography in this section is level to rolling. The soils on which peas 
were grown are for the most part Ontario loam and fine sandy loam. This is 
a creneral-farming section, in which wheat is the most important crop. Next 
to wheat and hay, more acres of peas were grown on these farms than any 
other crop (table 4) . 

Steuben area 

The farms in the Steuben area are located in three counties — Steuben, 
Ontario, and Livingston. The parts of the three counties included in 
the area have more or less siimlar conditions. The Steuben Products 
Company operated four factories in this area, located respectively at 
Cohocton* Atlapta, and Wayland, in Steuben County, and Naples in 
Ontario County. A few outlying viner stations were operated. 

The topography in this area is extremely varied. The farms may be 
divided into two classes, the hill and the valley. The valleys are nearly level, 
with steep banks on* both sides. The tops of the hills are rolling. The 
soils in general are light, fairly deep, and not very well supplied with lime. 

This is a very important potato-producing section. Twelve per cent 
of the land in crops on the farms visited was in potatoes in 1920. Other 
cultivated crops are not important. Peas were the second cash crop in 
importance (table 4). A considerable proportion of the land in this area 
is ip pasture, woods, and waste. The farms are larger than in the other 
areas, but the acreage of crops grown per farm is about the same. 

Ontario area 

All the farms in the Ontario area are located in the eastern part of the 
county. The company for which the peas were raised, the Geneva Pre- 
serving Company, had a factory in the city of Geneva. Two viner stations 
were operated in the territory covered. The topography is level to 
rolling, and the *)ils are chiefly Ontario loam and fine sandy loam. Apples, 
cabbage, and wheat are important cash crops_ (table 4). 

Peas were of less importance in this section than in any of the other 
areas. One of the viner stations was in a new location. Peas were a 
new crop to most of the farmers and no large acreages were grown. In 
the future, if the experience of other sections is repeated, some of the growers 
will probably drop out; others will put in larger acreages, and the acreage 
of peas per farm on the farms growing peas will be more comparable to that 
in the other areas. 

Other counties 

The farms which are designated as in “ other counties ” are located 
as follows; Niagara County, 2; Wayne County, 10; Ontario County, 6; 
Seneca County, 4; Cayuga County, 6; Onondaga County, 4; Madison 
County, 2; Cortland County, i. On about 60 per cent of these farms, 
accounts were kept by farmers. These farms probably had higher yields 
per acre and lower costs per ton than the average of the farms in the 
sections in which they are located. ^ 

COST OF PRODUCTION 

The average cost of producing an acre of peas in 1920 on the 262 farms 
in all areas in which data were obtained, is given in table 5, and the average 
cost in each area is given in table 6. - 
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TABLE 5. A^terage Cost of Probucing an Acre of Peas on 262 New York 
Farms Growing 1468 Acres in 1920 


(Average yield per acre, 2246 pounds) 


Item 

1 Quantity 
per acre 

Cost 
per acre 

Per cent 
of total 
cost 

Seed 

4.0 bu. . . . 
164.0 lbs. . . . 
2.8 tons. . . 
52 . 0 lbs . . . . 

15.8 hrs — 
37-5 hrs.... 
37. 5 hrs.... 
0.3 hr....r 

Sis-yi 
2. 82 
5.66 
0. 10 

6.93 

9. 18 
3-07 
0.61 
0.03 
0.05 
0.61 

8.95 

22.0 

3 - 9 
7.8 

" O.I 

9.6 

12.7 

4 - 3 
0.8 

Fertilizer 

Manure charged to peas 

Lime charged to peas 

Labor grooving peas; 

Human 

Horse 

Use of equipment 

Use of tractor 

Use of automobile and truck 

Miscellaneous growing expenses 


0. 1 
0.8 
12.4 

Interest on growing costs 

' 

tTse of land 


Total growing cost ! 



$53 • 72 

74.5 



Labor harvesting peas: 

Human 

21.8 hrs — 

26.2 hrs 

26.2 hrs 

$9. 10 
6-43 
2.16 
0. 17 
0.36 
0.20 

r 

12.6 

8.9 

3-0 

0.2 

0.5 

0.3 

Horse 

Use of equipment 

Use of automobile, truck, and tractor 

IMiscellaneous harvesting expenses 

Interest on harvesting costs 

Total harv'esting cost 



$18.42 

25-5 



Total cost of crop 


?' 72 .I 4 

2-73 

100.0 

3-8 

Value of ensilage 




Net cost of shelled peas 


I69.41 

96.2 



Shelled peas sold to factory 

1 . 123 tons 

$ 90-34 

$80.44 

$61.81 


Price received per ton. . , 


Cost per ton 



'• — — — — — _____ 




Estimating average costs 

The yield per acre in 1920 on these farms was somewhat higher than the 
average }neld would be over a period of years. The average yield of cannings 
factory peas for the State during the past four years has been about 1800 
pounds per acre. The yields in tons as reported by the United States 
Bureau of Crop Estimates were: 1917, 0.7 ton; rgrS, i.r tons; 1919, 
0.8 ton; 1920, i.o ton. The gains on a crop in years when the yield per 
acre is good piust be sufficient to offset the losses in years when the yield 
is poor. The average cost of growing a ton of peas, and the average 
quantities of the materials necessary to produce a ton of peas if the yield 
is 1800 pounds per acre, can be estimated. The costs per acre up to 
harvest are independent of the fluctuation in yield. The most important 
factors causing vanation in yield are the weather and any change in the 



Table 6. Average Cost of Producing an Acre of F^as in 1920 in Different Areas 
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reqturements of the factories regarding the time of har\^e&t The cost 
of harvesting will var^" -with the yield. Basing the calculation on these 
assumptions, the average cost per ton of shelled peas would have been 
$73.66 if the yield had been 1800 poxmds per acre (table 7). This ^figure 
is veiy^ close to the cost in 1920 on a group of farms, the average 3deld of 
which was approximate^ 1800 pounds. 

TABLE 7. Estimated Cost of Producing One Ton of Peas in 1920 
WITH A Yield of 1800 Pounds per Acre 

(Based on data from 262 farms) 


Cost of growing $53-72 0.9 (0.9 ton = iSoo pounds) = $59 . 69 

Cost of harvesting $18.42 4- 1.123 (tons, average yield in 1920) =$16.40 


Total cost per ton of peas " $76 . 09 

Value of ensilage $2.73 4- 1.123 (tons) = $2.43 


Estimated net cost per ton of peas 


$ 73-66 


In table 8 are given the quantities of the principal items required to 
produce one ton of shelled peas with a yield of 1800 pounds per acre. 
The items of cost included in this table made up approximately 97 per 
cent of the total cost. Costs change with changes in price. By using 
the figures for the average quantities of the various items required to 
produce a crop, the cost with different prices may be estimated. These 
quantities were calculated by the method illustrated in table 7. The 
quantities of all items in the growing cost were divided by 0.9. This 
gave the quantity of these items required to grow one tori with an average 
yield of 1800 pounds. Similarly, the quantities of all items in harvesting 
costs were divided by 1.123. This gave the quantities of the items 
required to harvest one ton. Items which were included in both growing 
and harvesting costs, such as human and horse labor, were added together. 

TABLE 8. Estimated Quantities of the Principal Items Required 
TO Produce One Ton of Peas in 1920 with a Yield of 
1800 Pounds per Acre* 

(Based on data from 262 farms) 


Item 

Quantity 

Seed 

4.5 bushels 
182.0 potmds 

3.1 tons 

37.0 hours 

65 . 0 hours 

65 . 0 hours 

I . I acres 

Fertilizer 

Manure 

Human labor ] 

Horse labor. • j 

Use of equipment . 

Use of land i 

i 


♦Tiie items included made up 97 per cent of the cost m 1920. 
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^ Seed 

With the exception of human labor, seed was the largest single item 
in the cost of producing peas in 1920. The seed is supplied to the farmers 
by the canning companies. Very little of it is produced in New York 
State. The price of seed was higher in 1920 than the price which farmers 
paid the company. The difference is a part of the cost of raw product 
to the company. If seed cost $6 a bushel and was charged at $4, the 
additional cost per ton of shelled peas with a yield of 2000 pounds per acre 
would be $8. The canners call this item “ seed loss ” and recognize it 
as one of their costs. 

This practice of not charging peas to the farmer at cost partially dis- 
tributes the risk'of loss in case of crop failure. Seed is not paid for when 
planted, but the cost is deducted from payment for the crop. In case 
of crop failure, the farmer usually stands the loss up to the amount at 
which the seed is charged to him. With seed at $4 a bushel and peas 
at 4 cents a pound, it required 400 pounds of shelled peas to pay for the 
seed. On only one of the 262 farms on which figures for the 1920 crop 
were obtained was the yield per acre less than 400 pounds. The seed 
loss per ton of peas harvested is greater in years when the average yield 
per acre is low than in years when the yield per acre is high, as the loss 
per .acre is fixed. 

The quantity of peas most commonly sown per acre was four bushels 
(table 9). In most sections the price of seed was $4 a bushel. In the 
Steuben area it was $3.50 a bushel. This difference in the price of seed 
made a difference of $2 per acre in the cost of producing peas. 

TABLE 9. Farms Using Different Quantities of Seed per Acre, 

262 Farms, 1920 


Bushels 

per acre 1 

i 

Number of farms 

Orleans 

Genesee 

Steuben 

Ontario 

Other 

counties 

Total 

Less than 4 

16 

10 

I 


7 

34 

4 

50 

29 

34 i 

43 

26 

182 

More than 4 

10 

9 

18 

7 

2 

46 

Average 

4.0 

1 

4-0 

4.2 

4.1 

3.9 

4-0 


Fertilizer 

Fertilizer was not a very large item in the cost of producing peas. The 
extent to which fertilizer was used is shown in table 10. The principal 
fertilizing material was some form of phosphorus. Practically half of 
all the fertilizer used was acid phosphate, and the balance was some kind 
of mixed fertilizer in which phosphorus was the principal constituent 
(table ii). 
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TABLE 10. Use of Fertilizer on Peas in 1920 


Area 

Number 
of farms 
udng 
fertilizer 
on peas 

Per cent 
of farms 
using 
fertilizer 
on peas 

Number 
of acres 
on which 
fertilizer 
was used 

Per cent 
of land 
in peas 
which was 
fertilized 

Average 
quantity of 
fertilizer 
used per acre 
fertilized 
(pounds) 

Orleans 

73 

96 

363 -8 

97 

253 

Genesee 

20 

42 

145 0 

36 

223 

Steuben ....... 

30 

57 

173-0 

58 

213 

Ontario | 

47 

94 

147.8 

82 

" 251 

Other counties. . j 

29 

83 

192.8 

94 

216 

All fanns ! 

199 

76 

I , 022 . 4 

70 

235 


TABLE II. Kinds and Quantities of Fertilizer Used on the 199 Farms 
Using ^rtilizer on Peas in 1920 


1 

Kind of 
fertilizer* 

Number 
of farms 
using 

Acres 
of peas 
on which 
used 

Total 

pounds 

applied 

Total 

cost 

Per cent 
of total 
pounds 

I “8-0 

I 

6.0 

1 ,000 

1 17-50 

0.4 

1-8- 1 

2 

9.2 

1 ,840 

32.37 

0.8 

1-8-2 

17 

82.2 

19.500 

381.68 

8.1 

1-8-3 

2 

7.0 

1 ,400 

33-^0 

0.6 

1-8-4 

4 

15.0 

3.350 

72.08 

1-4 

1-9-0 

I 

6.0 

1 ,000 

1750 

0.4 

1-9-3 

2 

3-5 

618 

14.22 

0.3 

I-IO-O 

14 

64-5 

14.570 

'248.57 

6. 1 

I-IO-I 

4 

17.0 

3.650 

70. 10 

1.5 

I-IO -2 

2 

13-5 

2,700 

53-00 

I . I 

1. 5-10-0 

2 

36.0 

9,000 

155-21 

3.7 

2-8-0 

i I 

4.0 

1 ,200 

26.40 

0.5 

2-8-1 

I 

30 

600 

13-50 

0.2 

2-8-2 

12 

56.2 

12,800 

277 . 08 

5-3 

2-8-3 

10 

28.5 

6,450 

144.27 

2.7 

2-8-4 ' 

5 

14.0 

6,050 

157.25 

2.5 

2-8-5 

2 

8.0 

2 ,300 

56.10 

1 .0 

2-8-10 

I 

2.5 

500 

16.25 

0.2 

2-10-0 

31 

128.5 

26.532 

506.01 

II .0 

2-10-2 

I 

30 

750 

16.69 

0.3 

2-12-0 

3 

150 

3 ,000 

61.99 

1.2 

3-8-0 

I 

50 

1,250 

23.12 

0.5 

3-8-5 

I 

9-5 

2,100 

63.00 

0.9 

0-10-2 

I 

5-0 

750 

12.75 

0.3 

0-12-3 

I 

2.5 

800 

15-20 

0.3 

Acid phosphate 

87 

477-8 

116,487 

1.657.77 

48.7 

Nitrate of soda. . . 

I 


25 

I. 10 

Total . . . ^ 

2I0t 

I ,022.4 

240,222 

^4,144-31 

100.0 


_ * The numbers used to designate the kinds of fertilizer refer to the percentages of the three constituents, 
nitrogen, phosphoric acid, and potash, in the fertilizer: for example, a 1-8-2 fertilizer contains i per cent 
of nitrogen (N), 8 per cent of phosphoric acid (PaOs), and 2 per cent of potash (KjOL 
t Some of the 199 farms used more than one kind of fertilizer. 
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Manure 

Three-fotirths of the land on which peas were grown in 1920 had been 
manured during the years 1917 to 1920 (table 12). More manure had 


TABLE 12. Manure Applied from 1917 to 1920, to Land in Peas in 1920 


Area 

Acres 
of peas 

Acres 

manured 

Tons of 
manure 
applied 

Tons 
charged 
to crop 

Tons 
charged 
to crop 
per acre 
of peas 

Orleans « 

376.- 7 

257-4 

3.249 

900 

2.4 

Genesee 

406.5 

297.5 

4.714 

1,221 

3-0 

Steuben ^ 

300.0 

232.8 

3.429 

992 

3-3 

Ontario 

179.6 

123.8 

1,561 

462 

2.6 

Other counties * . . . 

205.2 

162.4 

2,073 

521 

2.5 

All farms 

I ,468.0 

1 1.073.9 

15,026 

4,096 

2.8 


been used in the Genesee and Steuben areas than in the other areas. In 
these two sections the smallest quantity of fertilizer was used per acre. 
The manure charged to peas was applied principally to the preceding 
crop (table 13). Eighty-two per cent of the applications charged to the 
pea crop were made directly to the peas or the preceding crop. 


TABLE 13. Applications of Manure, by Years, to Land in Peas in 1920 


Year manure was applied 

Total manure 
applied 

Manure charged 
to crop 

Tons 

Per cent 

Tons 

Per cent 

1920 

1.830 

8 ,691 
' 2,881 

1 ,624 

12.2 

57-8 

19.2 

10.8 

731 

2,630 

1 573 

162 

17.8 

64.2 

14.0 

4.0 

1919 

1918 

1917 

Total 

15,026 

100. 0 

4,096 

100.0 


Lime 

Except in the Steuben area, lime had not been used extensively on land 
on which peas were grown. Of 209 farms outside of that area, only ii 
had used lime during the years 1916 to 1920 on the land in peas in 1920. 
In the Steuben area, 19 out of 53 farms had used lime during that period 
on the land in peas in 1920. Except in this area the soils in the areas 
studied are, in general, naturally well supplied with lime. 

Labor 

The rates for the various classes of labor that performed the work on 
peas in 1920 varied somewhat (table 14). The rate at which the operators’ 
labor was charged was 9 cents higher per hour than the rate for hired 
labor for the growing work, and 7 cents higher for the harvesting work. 
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The labor rates were lowest in the Steuben area and highest iil the Orleans 
and Genesee areas. 


TABLE 14. Rates per Hour for Different Classes of Labor on Peas, 

262 Farms, 1920 


Class of labor 

Orleans 

Genesee 

Steuben 

Ontario 

Other 

counties 

All 

farms 

Growing: 

Operators 

Sons over 16 

Other family 

All family 

Hired 

Total growing 

$0.49 

0.47 

0.37 

0.48 

0.41 

So. 50 
0.49 
0.30 
0.49 

0.43 

$0.41 

0-39 

0.41 

0.33 

$0,46 

0.36 

0,27 

0.44 

0.36 

So. 46 
0.3P 

, 0.32 

0.44 
0.38 

10.47 

0.42 

0.32 

0.46 

0-39 

$0.46 

$0.48 

$0.38 

$0.42 

$0.42 

$0.44 

Harvesting: 

Operators 

Sons over 16 

Broth p‘rs 

$0.48 

0.43 

0.30 

0.48 

0.34 ! 
0.45 

0.41 

$0.51 

0.49 

$0.42 

0.40 

10.46 

0.36 

0.30 

0.46 

0.27 

0.42 

0.37 

So. 46 

0.37 

0.35 

0.38 

0.44 

0.42 

$0.46 

0.42 

0.32 

0.38 

0.31 

0.43 

0^39 

Fathers i 

Other famil}^ 

All family 

Hired. . 

Total harv'esting 

0.34 

0.29 

0.45 

0.40 

0.29 

0.31 

0.41 

0.36 

$0,44 

$0.44 

So. 39 

$0.40 

10.43 

10.42 


The proportion of the work performed by these different classes of labor 
is shown in table 15. Seventy-one per cent of the work on the crop 


TABLE 15. Proportion of Work on Peas Performed by Different 
Classes of Labor, 262 Farms, 1920 


Class of labor 

j Per cent of work done 

Orleans 

Genesee 

Steuben ^ 

Ontario j 

Other 

counties 

All 

farms 

Growing: 







Operators 

68 

64 

54 

57 

58 

61 

Sons over 16 

4 

10 

12 

10 

5 

8 

Other family 

I 



I 

2 

2 

All family 

73 

77 1 

66 

68 

65 

71 

Hired 

27 

23 1 

34 

32 

35 

29 

Total growing 

100 

1 

100 

100 

100 

100 

100 

Harvesting: 


i 





Operators 

48 

41 i 

46 

46 

41 

45 

Sons over 16 

6 

9 

7 

12 

6 

7 

Brothers 

I 



I 

2 

I 

Fathers . . . . ♦ 

I 

4. ! 

I 

I 


2 

Other family 

II 

12 

6 

7 

3 

8 

All family 

67 

66 

60 

67 

52 

63 

Hired 

33 

34 

40 

33 

48 

37 

Total harvesting 

100 

100 

100 

100 

100 

100 
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before harvest was done by the operator or some member of his family. 

A larger proportion of the har\^esting labor was hired. A considerable 
amount of the harvesting labor was done by sons under sixteen years of 
age and by wives and daughters of the farmers. The nature of the pea 
crop requires that it be harvested quickly. At such times extra labor 
must be obtained, and if hired labor is not available the work must ordi- 
narily be performed by members of the family. Labor was particularly 
scarce and high during the season of 1920. This fact may have made it 
necessary for a larger proportion of the labor than normal to be performed 
by the operators’ wives and children. 

• Miscellaneous expenses 

Soil inoculation, with cultures prepared by the College of Agriculture, 
was used on 12 farms. The purpose of this practice is to introduce into 
the soil the bacteria nyhich enable the pea plant to utilize nitrogen from 
the air. In most of these cases it was being tested in cooperation with 
either the canning factory or the farm bureau. 

When a grower belonged to a growers’ association, dues and commissions 
paid to the association were considered as costs. In the Genesee area 
I per cent of the value of the peas, less the seed, was deducted by the can- 
ning company from pa3mients made to association members, and paid 
to the association. In Steuben County 0.5 per cent of the value was 
similarly deducted and paid to the association. 

Interest 

The interest item, as explained on page 7, was calculated to the date 
when the peas were paid for. This varied with the different factories. 
Dates were on which payments were to be made specified in the contract. 
These dates were as follows: Orleans area, at the principal factory, 
on the ist of the month for all peas hauled in before the 15 th of the pre- 
ceding month; Genesee area, one-half when the peas were drawn in, 
balance on October i; Steuben and Ontario areas, one-half on August 
15, balance on November i. In all cases the amounts due the company 
for seed, labor, or ensilage were deducted from the first payment. The 
other companies paid at various dates. In some cases no pa3m.ent was 
made until December i. Interest was figured on the basis of the dates 
specified in the contracts, because when the costs were calculated the exact 
dates of pa}ment, if different, were not known. 

At least one company in the State paid interest on the unpaid balance 
from August 25 to the date of the final payment. Farmers can usually 
obtain the money in advance of the contract date by discounting at 
their bank a non-interest-bearing note which the company will give them. 
This practice amounts to their paying interest on the money they receive 
until the date the contract calls for payment. The longer the payment 
is delayed, the larger the item of interest becomes and the less advantage 
peas have as a crop on which the farmer can realize quick retrffns. 

Use of land 

The land values and the charges for the use of land on which peas were 
grown in the different areas are given in table 16. The land value was"*' 
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higliest in the Ontario area and lowest in the Steuben area. ^ The variations 
in value are due to differences in the productivity of the soil, the character 
of the crops grown, the location relative to markets and towns, and other 
local conditions. 


TABLE 16. Value per Acre and Charges for Use of Land in Peas, 

262 Farms, 1920 


Area 

V alue 
per 
acre* 

Charges per acre 

Land 

owmed 

i 

Land 

share- 

rented 

Land '' 
r cash- 
rented 

All 

farms 

Orleans 

Genesee 

Steuben 

Ontario 

Other counties 

Sns 

114 

93 

j 128 

1 I 2 I 

$10.01 

9.66 

8.20 

10.64 

10.00 

$ 8.65 1 
8.42 i 
6.40 
10. 17 
10. II 

$ 6.63 
8.07 
15.00 
8.29 

$ 9-31 

925 

7-73 

10.42 

10.00 

All farms 

$112 

! j 

$ 9-62 

$8.27 

$8.16 

S9.I8 


* Includes only value of land owned or worked on shares. 

r 

On a few farms a second crop was grown after the pea crop was harvested. 
This was most common in the Ontario area. Buckwheat, the principal 
crop so grown, was grown on 15 farms after 48 acres of peas. Fodder 
com was grown on 2 farms after 13 acres of peas. The land was prepared 
for the buckwheat or the com by disking without plowing. This practice 
was followed only after the early varieties of peas — Alaska and Surprise. 
When the land was so double-cropped, the peas were charged one-half 
the land cost. 

The proportion of the peas grown under different tenures is shown in 
table 17. In calculating costs no division was made between tenant and 
landlord. Usually the returns from shelled peas and the expenses for 
seed and fertilizer are divided equally; the tenant pays all the cash cost 
of human labor, and the landlord all the land costs; the horse and equipment 
costs are divided in varying proportions between the two. Considering 
the pea crop alone, more than half of the costs are ordinarily borne by the 
tenant. 

TABLE 17. Proportion of Acres of Peas Grown under Different 

Tenures, 1920 


Per cent of acres of peas grown 


Tenure 

Orleans 

Genesee 

1 

Steuben 

Ontario 

Other 
counties j 

All 

farms 

Owned 

57 

68 

66 ; 

69 

92 

68 

Worked on shares 

37 

26 

32 i 

26 1 

8 

28 

Cash-rented 

6 

6 

1 

2 

5 


4 

Total 

100 

100 

100 

100 

100 

100 
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RETURNS 

Prices paid 

In 1920 the price received was nearly uniform in the different sections. 
This was due in part to the activities of the growers’ associations, which 
attempted to secure a unifonii price. The prices paid per ton in the 
various areas were as follows: Orleans, $80 for all varieties; Genesee, 
$82.50 for the early varieties, and $77.50 for the late varieties except 
Prince of Wales, for which $82.50 was paid; Steuben, $82 for all varieties; 
Ontario, a variable price depending on the proportion of peas of different 
sizes. 

Buying on a graded basis 

The time when peas are harvested has much to do with the profits of 
both the farmer and^the canner. The interest of both is to get as much 
money out of the crop as possible. This can be accomplished most satis- 
factorily to both parties by cutting the peas at as late a date as will permit 
their being in the tender condition necessary for high quality in the canned 
product. The companies usually employ “road men” to watch the peas 
of the different growers and order them cut when they are at the proper 
stage. The better and more experienced road men aim to have the peas 
cut -at a stage when the yield will be good but the peas will still be in good 
condition for canning. With favorable weather they are usually successful 
in this. 

Most of the canning companies pay a flat price per ton for peas. Some- 
times the contracts call for two prices — one for fancy and one for standard 
peas. If the peas are cut when ordered by the company’s road men, 
they are usually paid for as fancy peas. A few companies pay for peas 
according to the proportion of the different sizes. One of these is the 
company operating in the Ontario area. After the peas are threshed, 
a sample of them is mechanically graded according to size. The number 
of pounds of each size in 100 pounds of peas, and the price per hundred 
of the load, are then calculated. The prices paid in 1920 at this plant 
were as follows: 

Alaska variety 

1. 10 cents a pound for peas that went thru a 18/64-inch mesh 

2. 8 cents a pound for peas that went thru a 20/64-inch mesh 

3. 3 cents a pound for peas that went thru a 22 /64-inch mesh 

4. 2 cents a pound for peas that would not go thru a 22/64-inch mesh 

Sweet Wrinkled varieties 

1. 10 cents a pound for peas that went thru a 20/64-inch mesh 

2. 8 cents a pound for peas that went thru a 2 2 /64-inch mesh 

3. 3 cents a pound for peas that went thru a 24/64-inch mesh 

4. 2 cents a pound for peas that would not go thru a 24/64-inch mesh 

If when calculated on the above basis the average price per ton was 
not $81.25 for the entire crop of the Alaska variety, or $76.25 f!)r the entire 
crop of the Sweet Wrinkled varieties, a minimum price of $81.25 per ton 
was paid for the former and $76.25 for the latter. 

Whether this system is as satisfactory to the farmer as the payment of 
a flat price depends on the comparative yields and prices under the two^ 
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systems. The yields per acre for an early and a late variety in two sections 
in which other conditions were similar were as follows: 


Variety 

Alaska 

Advancer 

Average of all varieties 


Graded basis 
1,819 pounds 
2,389 pounds 
2 , 099 pounds 


Flat price 
1 , 834 pounds 
2 ,440 pounds 
2,197 pounds 


The proportions of the different sizes among all the peas threshed 
at two viner stations in the Ontario area, with the resulting prices per 
ton, are given in table i8: 


TABLE 18. Proportions of Peas of Different Sizes for Diffei^nt Varieties, 
Prices Paid for Each Size, and Calculated Value per Ton, at 
Two Viner Stations in the Ontario Area, 1920 


Variety and size according to 
preceding schedule 

Pounds of each 
size per 100 
pounds of peas 

Price per 
pound for 
this size 

1 

Value 

Alaska variety 

Viner station No. i 

Size I 

8.100 

19-385 

47.019 

25.496 

$0. 10 
0.08 
0.03 
0.02 

$0.81000 

1.550S0 

141057 

0.50992 

Size 2 

Size 3 . . 

Size 4. . 


100.000 


$4.28129 


Price per ton $^5 • ^3 


Viner station No. 2 




Size I 

6.491 

$0.10 

$0.64910 

Size 2 

18.408 

0.08 

1.47264 

Size 3 

49-453 

0.03 

1-48359 

Size 4 

25.648 

0.02 

0.51296 

, 

100.000 


$4.11829 

Price per ton 


$82.37 

Sweet Wrinlded varieties 




Viner station No. i 




Size I 

8.439 

$0.10 

$0.84390 

Size 2 

13.407 

0.08 

1.07256 

Size 3 

26.771 

0.03 

0.80313 

Size 4 

51-383 

0.02 

1.02766 


100.000 


$3-74725 

Price per ton 


$74-94 

Viner station No. 2 




Size i 

9.898 

$0. 10 

$0.98980 

Size 2 

14.828 

0.08 

1.18624 

Size 3 

29. Ill 

0.03 

0.87333 

Size 4 . . 

46.163 

0.02 

0.92326 


100.000 


$3.97263 


Price per ton $79 . 45 
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The prices per ton as calculated in table 18 are not the actual prices 
paid but are the prices that would have been paid if no minimum price 
per ton had been guaranteed. With a minimum price per ton guaranteed, 
the prices actually paid were higher. The average prices paid on the 50 
farms in this section on which cost figures were obtained were as follows: 
Alaska variety, $86.34 per ton; Horsford Market Garden variety, $79.72 
per ton; Advancer variety, $82.32 per ton. The larger proportion .of 
large-sized peas in the Horsford Market Garden variety resulted in a lower 
average price per ton than for the Advancer variety. 

The farms with the lower yields received higher average prices per ton 
(table i9*)». The higher prices received on the farms which had the lower 
average yields indicate that a larger proportion of the peas on these farms 
were of the smaller sizes. However, there were some farms in the higher- 
3delding groups which produced peas that graded well enough so that the 
price paid was highe/ than the guaranteed price. This was tme of the 
farms that had good yields of the Alaska and Advancer varieties. Only 
one farmer out of ten having a yield of over 2500 poimds of the Horsford 
Market Garden variety received a premium, while seven farmers out of 
eleven that had yields of over 2500 pounds of the Advancer variety received 
higher than the guaranteed price. In order to have the same price per ton 
for these two varieties, a different scale of prices would be necessary. 


TABLE 19. Relation between Yield per Acre and Price per Ton on 
Farms in the Ontario Area, 1920 


Yield per acre ! 

(pounds) 

Acres 

Average 
yield 
per acre 
(pounds) 

Price 

per 

ton* 

Number 

of 

farms 

Number 

with 

price 

above 

■guarantee 

Alaska 

Less than 1500 

22.9 

1 .190 

fe 3-64 

14 

9 

1500 to 2000 

31-0 

1.767 

83.46 

14 

8 

2001 to 2500 

31.5 

2.151 

86.48 

14 

7 

Over 2500 

5.0 

2,932 

82.52 

3 

I 

Total 

90.4 

1,819 

$86.34 

45 

25 

Advancer 






Less than 1800 

6.5 

1,284 

$91.46 

5 

5 

1800 to 2500 

17.0 

2,005 

85.48 

10 

6 

2501 to 3000 

9.0 

2,637 

78.62 

5 

4 

Over 3000 

8.8 

3.669 

7932 

6 

3 

Total 

41.3 

2.389 

$82.32 

26 

18 

Horsford Market Garden 






Less than 1800 

13.9 

i »553 

$84.78 

9 

7 

1800 to 2500 

12.5 

2.007 

85 . 06 

8 

6 

2501 to 3000 

7.0 

2.579 

73.96 

5 

I 

Over 3000 

II -5 

3.453 

76.22 

5 * 

0 

Total 

44.9 

2 ,326 

$79.72 

27 

14 


* If the amounts paid as guarantees were not included in these returns, the differences in the price per 
ton between groups would be even greater. 
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Miscellaneous returns 

The pea crop yields two products, peas and vines. ^The vines, after 
being threshed, usually are stacked. At a few factones they are put 
into silos. The outside of the stack rots, shutting out the air, and the 
interior becomes ensilage. This is usually sold back to the groTOrs. 
The prices charged and the quantities allowed the growers vary consicto- 
ably in the different areas. The ensilage is usually divided among the 
growers according to the acreage grown or the weight of shelled peas 
delivered. Ordinarily about two tons of ensilage are returned per acre. 
Frequently the owmer of the land on which an outlying viner station 
is located receives, without cost or at a nominal sum, a consideirable pro- 
portion of the ensilage. He usually grows a considerable acreage of peas. 

In figuring the net cost of shelled peas, the estimated value of the vines 
above the charge made by the canner and the cost of hauling was deducted 
from the total cost of the crop. None of the regions included in the suiwey 
are important livestock regions, livestock being kept principally to utilize 
by-product roughage. The pea-vine ensilage is fed chiefly to dairy cattle 
and to sheep. In counties where daii:ying is more important, the^ensilage 
would be a larger item of credit to the crop than in the areas included 
in this study. In dairy sections the green vines are often dra^ home as 
they come from the viner, and fed to the stock. No charge is made^for 
these ordinarily. 

Factors afecting net returns 

Other factors than price must be considered in comparing payments 
made by different companies. The more important of these are: (i) 
The price at which seed is charged. With a crop of 1800 pounds per 
acre, a change of $i per bushel in the price of seed is equal to^a change 
of about $4.50 per ton in the price of the peas. (2) The practice of the 
companies as to weighing. Some companies weigh the peas as they come 
from the viner without cleaning, others partly clean them, and others clean 
thoroly with a blower-cleaner before weighing. (3) The price at which 
the growers are allowed to purchase ensilage. If two tons of ensilage are 


TABLE 20. Number of Acres, and Yields of Shelled Peas per Acre, 
OF Varieties of Peas Grown 


Variety 

On 76 farms in 
the Orleans area 

On 48 farms in 
the Genesee area 

On 53 farms in 
the Steuben area 

On 50 farms in 
the Ontario area 

On 262 
farms in all 
regions 

Acres 

Pounds 
per acre 

Acres 

Pounds 
per acre 

Acres 

Pounds 
per acre 

Acres 

Pounds 
per acre 

Pounds 
per acre 

Alaska 

165.6 

1,695 

93 - 0 

1,834 

81.2 

1,989 

90.4 

1,819 

1,808 


^ 5 

1,676 

31. 0 

1,623 

4. 0 

1,803 



1,671 

Roger’s No. 6 o 

. 

29.0 

2,049 




2,049 


127.2 

2.342 

67-5 

2,820 

48 . 3 

2 ,002 



2,587 

Admiral, yellow, . . . 

is . 7 

3,345 



3.345 

Advancer 

7.5 

2,997 

94.6 

2,440 

41.3 

2,389 

2,710 

Improved Advancer. 


23-0 

2^91 



2,391 

Little Gem 



17.9 

.3,. ■^50 



. 3,350 

Horsford Market 








Garden t. 



47.2 

1,861 

■ SI . 5 

2.583 

44-9 

2,326 

2,260 

Prince of Wales .... 

4-3 

1,772 

14.2 

2,343 





2 ,210 

Rice's No. 13 

24. s 

1,823 

16.2 

2,841 

3 . 0 

3 , 162 

2,295 

Unclassified 

1 43-1 

7.0 



65,2 











All varieties 

376.7 

1,971 

1 

406.5 

2.197 

300.0 

2,633 

179.6 

2,099 

2,246 
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returned to the acre, a difference of $2 in the price at which ensilage is 
charged to the farmer would be equal to a change of about $4 per ton in 
the price of the shelled peas. (4) The requirements regarding the quality 
of peas when harvested. (5) The proportion of the different varieties in 
the total acreage. The acreages and ;^delds of the varieties grown in each 
area are shown in table 20. The lower average yield in the Orleans area 
was due partly to the large proportion of the acreage which was given to 
the Alaska variety. The higher yield for all varieties in the Steuben area 
was due in part to the practice of allowing the peas to become more 
mature before harvesting. The peas in this area were also weighed before 
being cleahed. The prices paid in 1920 did not take sufficient account of 
these factors. 

Return per hour of labor 

The good yield per acre and the prices received for peas made them a 
profitable crop in 1920 (table 21). The estimated cost per ton of shelled 
peas in 1920 with a yield of 1800 pounds per acre, was $73.66 (table 7, 
page 18). With this yield there would have been a profit of about 19 
cents per hour of labor, or a return of about 62 cents. 


TABLE 21. Return per Hour of Labor on Peas, on 262 Farms in 1920 



Orleans 

Genesee 

Steuben 

Ontario 

Other 

counties 

All 

farms 

Return per hour* 

$0.69 

$1.00 

$1.17 

$0.79 

$ 1-37 

$0.98 

Cost per hour 

0.45 

0.46 

0-39 

0.41 

0.42 

0.43 

Profit per hour 

$0.24 

$0.54 

$0.78 

$0.38 

fo.95 

$0.55 


* The return per hour is calculated by adding to the profit the cost of labor, and dividing by the total 
hours worked. 


The return per hour of labor is one measure by which comparisons 
may be made between crops. Other factors also must be considered. 
The more important of these are: competition with other crops for 
labor or for land; and effect on the yields of other crops in the rotation. 

Competition with other crops for labor . — Crops should be grown that 
will most profitably utilize the available men, horses, and equipment. 
A crop that yields a low return on the labor may be grown if it keeps men 
and teams busy at a time when they would otherwise be idle. Similarly, 
a crop on which work must be done at a time when men and teams can 
profitably be employed on other crops, must yield a return comparable 
with the returns from the competing crops. The important competition 
in the case of peas comes at harvest time. The date of harvesting varies 
with the season, the variety, and the location. In 1920 it commenced 
in the latter part of June for the Alaska and other early varieties, and 
finished about the first of August for the later varieties. Tfiis is one of 
the busiest seasons of the year on most farms in the pea-producing sections. 
The farmers were asked the question, “ With what other farm operations 
did work on peas conflict?” The most frequent answers to this question 
were: none, 117; haying, 75; haying and cultivating, 23; ha3dng and 
wheat harvest, 13; cultivating, 6; wheat harvest and cultivating, 4. The 
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conjflict cultivating came principally in the Steuben area, mth the 
potato crop. To compete with these crops the returns per hour must 
be good. 

Competition with other crops for land, — The basis of most systems of 
crop production is a rotation of some sort. The competition for land 
is betw^een crops that fit equally well into the rotation . The commonest 
rotation in which peas are grown in the areas studied is: (i) a cultivated 
crop; (2) peas, beans, oats, or barley; (3) winter wheat; (4) hay. Each 
fanner was asked what crop he would have grown on the same land if he 
had not grown peas. The most frequent answers to this question were: 
oats, 70; barley, 37; oats or barley, 47; beans, 18; hay, ^8; cabbage, 10; 
potatoes, 7. Oats and barley are both crops which noimally 3deld low 
returns. In 1920 beans were an uncertain crop. 

Peas are used also as a crop with which to seed hay or alfalfa. ^ This 
practice is commonest in the pea-growing sections^ where wheat is not 
an important crop. Barley or oats are ordinarily used to seed with in 
these sections if peas are not grown. The competition for land is less 
important than the competition for labor. 

Effect on the yields of other crops in the rotation. — ^The opinion is generally 
held by farmers that wheat yields are better after peas than after oats or 
barley. Increases in 3delds of wheat when grown following peas, over^the 
yields of wheat following other crops, according to estimates of the farmers, 
are given in table 22. If the land on which peas are grown can be worked 
immediately after the peas are harvested, it may be fitted for wheat 
without plowing. However, because of other work at this season, it is 
not usually possible to do this, and it is then necessary to plow and fit the 
land in the usual manner. 


TABLE 22. Yield op Wheat per Acre in Relation to the Preceding 

Crop Grown 


Crop preceding wheat 

Number of 
estimates 

Increased yield of 
wheat after peas, over 
yield after other crops 

Oats 

129 

5 . 5 bushels 

Barley 

93 

4 . 0 bushels 

Beaus 

33 

3 . 7 bushels 


VARIATIONS IN THE COST OF PRODUCING PEAS 

When the cost-of-production data of any commodity are studied, it 
is found that there are wide variations in the cost per unit for different 
producers. The range of costs of producing peas on 262 farms in 1920 
is given in table 23. 

The average cost of production of peas was $62 a ton, and the cost 
below whichr85 per cent. of the crop (tons) was produced was about $75. 
The average price received for peas was $80.44 ton. Approximately 
90 per cent of the crop was produced at a cost below this. This range 
of costs is^for a year when the yield was higher than the average yield 
^over a period of years. If the 3rield per acre had been 1800 pounds, the 
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average price received would have covered the cost of producing about 
75 per cent of the total crop. 

In spite of poor \ields obtained in 1919, the acreage of peas grown in 
1920 was 16 per cent above the yearly average grown from 19x7 to 1920 
(table 24). The acreage figures are from reports of the United btates 
Department of Agriculture. 


TABLE 24, Acres of Selected Crops Grown in New York State 
FROM 1917 TO 1920 ___ 



Peas 

i 

Oats 

Potatoes 

i 

Winter wheat 

Tomatoes 

Year 

Acres 

Per 

cent 

of 

aver- 

age 

1917 “ 

1920 

Acres 

Per 

cent 

of 

aver- 
age 
1917- 
1920 ' 

Acres 

Per 
cent f 
of 

1 aver- 
age 
1917 ' 
1920 

1 

Acres 

Per 

cent 

of 

aver- 

age 

1917- 

1920 

Acres 

Per 

cent 

of 

aver- 

age 

1917- 

1920 

1917 

1918 

1919 

1920 

19,283 
24 , 203 
22,151 

26 , 749 ] 

83 

los 

96 

116 

1,275,000 

1.260.000 

1.120.000 
1,150,000 

106 

105 

93 

96 

400 . 000 
380,000! 

363 . 000 

370.000 

106 

100 

96 

98 

430.000 

380.000 

474 . 000 

460.000 

99 

87 

109 

106 

8,584! 

10,986 

7,807 

9,837 

92 

118 

84 

106 

Average 

23 . 096 

100 

1,201,250 

100 

378,250 

100 

436,000 

100 

9,304 

100 


The question was asked of each grower, “ If prices and costs are the same 
as this year [1920], will you grow peas next year?’’ A surnmary of the 
answers to this question among the groups of fanners having different 
costs, shows that the proportion of growers not planning to grow peas in 
1921 increased as the cost per ton in 1920 increased (table 25). 


TABLE 25. Cost per Ton in 1920 on 262 Farms, and Number of 
Farmers not Planning to Grow Peas in 1921 - 


Cost per ton in 1920 

Number 
of farms 

Number not 
planning to 
grow peas 
in 1921 

Per cent 
of farms 
in group 

Less than $40 

ii 

0 ’ 

0 

$ 40-$ 50 

40 

2 

5 

50- 60 

43 

4 

9 

60- 70 

51 

9 

18 

70“ 80 

44 

8 

18 

80“ioo 

36 

8 

22 

100+ 

37 

14 

38 

All farms 

262 

45 

17 


By the method of calculating costs used in this study, even if a grower 
failed to receive returns that paid all costs he might still have received 
some returns- for his labor and some interest. The question whether or 
not he should grow peas depends on whether he has an alternative that 
would give greater returns. Even if the returns are sufficient to pay a 
profit above all costs, they may not be as good as could be received from 
some alternative. In such a case peas wofild not be grown. 
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LABOR REQUIREMENTS 

The land is plowed and fitted tintil a good seedbed is prepared, spring-tooth 
and disk harrows and rollers being used according to the nature of the soil. 
The peas are planted with a grain drill. In practically all cases the land is 
rolled after the peas have been drilled. This is done to firm the soil 
around the seed, and also to smooth the land as much as possible to 
facilitate harvesting. The average hours required to perform the various 
operations are given in table 26. The hours given are not the average 
time for those doing the work, but were obtained by dividing the total 
number of hours spent on the operation by the total number of acres. The 
average hours required for performing a particular operation once may 
be obtained by ciividing the average hours as given, by the number of times 
the operation was performed. 


TABLE 26. Average Hours per Acre Required to Perform Various Operations 
ON THE Pea Crop on 262 Farms Growing 1468 Acres in 1920 


Operation 

Number of 
times 
operation 
was 

performed 

Man 

hours 

Horse 

hours 

Tractor 

hours 

Plowing 

I.O 

5-7 

14.0 

0. 1 

Harrowing 

3.5 

3.5 

9.8 

0. 1 

Disking 

0,4 

0.4 

I.O 

0. 1 

Rolling before drilling 

1.2 

0.8 

1.8 


Cultipacking 

0.2 

0.2 

0.5 


Hauling fertilizer 

I 

0.2 

0.5 


Hauling seed 


0.4 

0.8 


Drilling 

1 . 0 

I . 

2 . 6 


Rolling after drillfng 

I.O 

0.8 

1 .6 


Harrowring after drilling 


0. 1 

0.2 


Hauling and spreading manure 


2 . i 

4.6 


Hauling and spreading lime 


0. 1 

0. 1 


Total 


15-8 

37.5 

0.3 





The methods of fitting in the Orleans, Genesee, and Ontario areas were 
similar. The man hours per acre were lower, and the horse hours were 
higher, in the Genesee area than in the other sections (table 27). This 
was due partly to the practice of driving more horses per man in the Genesee 
area, thereby increasing the amount of work done per man in a day. 
Also, larger acreages of peas were grown per farm in the Genesee area, 
which might be expected to reduce the hours spent per acre. In the 
Steuben area the land is stonier than in the other areas and more time 
was required to plow an acre. After the land was plowed, however, less time 
was spent to prepare it for drilling. The only tillage that most of the 
land received was harrowing from two to four times. On«a few farms 
in one locality of this area, peas were planted after potatoes without 
plowing. The 3?ields on these farms were as good as the average of the 
region. This was done only on a loose, light soil that had been well 
tilled the previous year. 
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TABLE 27. Average Labor Requirements per Acre Growing •Peas on 262 

Farms in 1920 



Orleans 

j Genesee 

Steuben 

Ontario 

Other 

counties 

All 

farms 

Man hours per acre 

17.2 

15.0 

16.3 

15.9 

14.2 

15.8 

Horse hours per acre. . . 

1 37*8 

41-7 

35.7 

34.3 

1 34.2 

37-5 

Tractor hours per acre . 

0.4 

0.2 

0-3 

0.7 

‘ 0.4 

0.3 

Acres per farm 

50 

8.5 

5-7 

3.6 

5*9 

5-6 


f 

Peas are usually harvested with a mowing machine firtted with some 
special attachments. Special machines have been designed for harvesting 
peas, but they are not in general use in New York. The peas, after being 
cut, are bunched, loaded on hay racks, and drawn to the factory or the 
viner station. Since they are cut when green, they are bulky and heavy. 
The variations in the time required to harvest peas in the different areas 
are shown in table 28: 


TABLE 28. Average Labor Requirements per Acre Harvesting Peas on 262 

Farms in 1920 



Orleans 

Genesee 

Steuben 

Ontario 

Other 

counties 

All 

farms 

Man hours per acre. . . . 
Horse hours per acre. . . 
Man hours per ton .... 
Horse hours per ton . . . 
Tons per acre 

21.4 

25.3 

21.7 

25.7 

1. 00 

2.3 
5-0 

16.4 

22.3 
14.9 

20.3 

1. 10 

2.2 

8.5 

29.7 

35-2 

22.6 

26.7 
1.32 
2.3 

5.7 

24.2 
28.1 
23.0 
26.8 
1.05 
1-4 
: 3-6 

19.9 

21.2 

16.5 

17.6 
1.20 

! ' 1.3 
5.9 

21.8 

26.2 

19-5 

23-4 

1. 12 
2.0 

5.6 

Miles to viner 

Acres per farm 



Variations in the length of time required to harvest, other than those 
due to differences in efficiency on different farms, may be due to a number 
of causes. Some of these are: 

I. Variations in topography. On land which is fairly level and free 
from stones, the peas can be harvested more rapidly than on land which 
is more hilly or stony. 

^ 2. Differences in acreages of peas per farm and in length of haul to the 
viner The farmers growing the larger acreages, or whose farms are nearer 
the viner station, harvest and haul peas in less time than is required by 
growers with smaller acreages or with longer hauls. 

3. Delay in unloading peas at the factory. At most plants the farmers 
umoad the peas along conveyers which run to the viners. The employees 
of the factory take care of them after this. At the plants located in the 
bteuben areat each man waited until his load could be threshed, and then 
pitched It to the viner directly. In this area the growers estimated that, 
on the average, ^ about 3,2 hours per acre, or a little less than an hour per 
load, were lost in waitmg to unload. Very few of the farmers in the other 
areas reported any delays in unloading. 
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4. Use of » labor-saving attachments. There are two types of attach- 
ments that are put on an ordinary mowing machine in order that peas 
may be harvested more efficiently: “ lifters,” or long guards put on in 
place of the regular guards at intervals of one foot, which raise the peas 
so that they can be more easily cut; and windrowers,” or “ swathers,” 
which are curved metal bands fastened to the cutter bar to roll the peas 
back after they are cut. It is usually necessary to have men follow the 
machine to roll the peas back as they are being cut, so that they are not 
run over by the machine the next time arotmd. The windrowers aid in 
this operation and shorten the time required to harvest peas (table 29). 


TABLE 29. Typ^ of Machine Used in Harvesting Peas, and Hours per Acre 
Spent in Harvesting, on Orleans, Genesee, and Steuben Farms in 1920 


Type of machine • 
used 

Number 

of 

farms 

Average 
distance 
to viner 

Acres of 
peas per 
farm i 

Yield 
of peas 
per acre 

Hours per acre 
harvesting peas 


(miles) 

(pounds) 

Man 

Horse 

Mo'mng machine with 
windrower 

69 

1 

2.0 

8.0 

2.294 

18.4 

24,7 

Mowing machine with- 
out windrower 

76 

2.6 

4.7 

2.174 

24.9 

29,7 


A ni^ber of farmers used an old mowing machine to cut peas. This 
operation is hard on a movnng machine. On 48 farms out of 228 on which 
this information was obtained, a mowing machine was used for no other 
purpose, while on 180 farms the same machine was used that was used in 
haying. 

FACTORS affecting THE COST OF PRODUCTION OF PEAS 
Yield per acre 

The cost per ton of peas is very closely related to the yield per acre. 
The effect of the yield on returns is shown in table 30. The costs in detail 
of producing peas on farms with different yields per acre are given in 
table 3 1 . 


TABLE 30. Relation between Yield per Acre and Cost of Production of Peas 

262 Farms, 1920* 


Yield per acre 
(pounds) 

Num- 

ber 

of 

farms 

Average 
3deld 
per acre 
(pounds) 

Average 
growing 
cost per 
acre 

Increase 
in growing 
cost per 
acre over 
lowest- 
yielding 
group 

Return 
or loss 
per acre 
above 
or below 
cost of 
harvesting 

Increase in 
return per 
acre above 
cost of 

harvesting, over 
group with 
lowest yield 
per acre 

Less than 1800. 

81 

1,492 

$52 


-1 4 

• 

1800-2500. .... 

lOI 

2,138 

54 

$2 

16 

$20 

Over 2500 

80 

2,988 

54 

2 

48 

52 


0*7 J4 coefficient between the yield per acre and the cost per ton was extremely high, being 
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TABLE 31. Average Cost of Producing an Acre of Peas oii> Farms with 
Different Yields per Acre, 1920 


Item 

1 Yield less than iSoo 
; pounds per acre, Si 
farms, 408 acres, 
averaging 1492 
pounds per acre 

Yield 1800 to 2500 
pounds per acre, 10 1 
farms, 564 acres, 
averaging 2138 
pounds per acre 

Yield over 2500 
pounds per acre, So 
farms, 496 acres, 
averaging 2988 
pounds per acre 

Quantity 
per acre 

1 Cost 
per acre 

Quantity 
per acre 

Cost 
per acre 

Quantity 
per acre 

Cost 
per acre 

Seed 

Fertilizer 

Manure charged to peas 

Lime charged to oeas .... 

Labor growing peas: 

Human 

Horse 

Use of equipment 

Use of tractor . . . 

4 bu.. . 
139 lbs.. 

2 . 4 tons . . . 
41 lbs. . 

15-8 hrs 

36.7 hrs 

36.7 hrs 

$15.78 

2.3s 

4.72 

0.08 

7.04 

8.99 

3.01 
A. 80 
0.03 
0.06 
0.62 
8.64 

4 bu . . . 
161 lbs.. 

2 9 tons . . . 
62 lbs. . . . 

16. 1 hrs 

36 . 8 hrs 

36.8 hrs 

$15.90 

2.80 

6.05 

O.II 

7.0s 

9-02 

3.02 
0.72 
0.04 
0.02 

*■0.62 

9.02 

4 bu. . . . 
187 lbs.... 

3 . 0 tons . . . 
49 Ibs^. r . . 

«i 5.6 hrs 

39.0 hrs 

39.0 hrs 

$15.49 
3.23 
6.00 
0*. 10 

6.70 

9.55 

3.20 
0.33 
0. 03 
0.07 
0.59 
9.13 

Use of automobile and truck. . . . 




Miscellaneous growing expenses. , . 




Interest on growing costs ... 




Use of land 




Total growing cost 





$52.12 


$54.37 


$54.42 

Labor harvesting peas: 

Human 

Horse 

Use of equipment 

Use of automobile, truck, and 
tractor 

I 7 . 4 hrs 

21.7 hrs 

21.7 hrs 

$ 7.25 

S.32 

1.79 

0.03 

0.22 

0.19 

22.2 hrs 

26. 4 hrs 

26 . 4 hrs 

$9.27 

6,46 

2.16 

0.12 

0.30 

0.23 

25. 1 hrs 

29.9 hrs 

29.9 hrs 

$10.43 

7.32 

2.4s 

,0.3s 
O.SS 
0. 19 

Miscellaneous harvesting expenses. 
Interest on harvesting costs . . . 

Total harvesting cost. ...... 






I14.80 


$ 18.54 


$21.29 

Total cost of crop. . 


$66.92 

2 OS 


$ 72.91 

$2.99 


$75.71 

3.01 

Value of ensilage 




Net cost of shelled peas 


$64.87 


$69.92 


$72.70 

Shelled peas sold to factory 

Pnce received per ton 

0 . 746 ton. . . 

$60.72 

81.39 

1 . 069 tons. . 

$ 85.50 
79 98 

1 . 494 tons. . 

$120.42 

80.60 

Cost per ton growing 


$69.87 

19.84 


$50 . 86 

17.34 


$36.43 

14.25 

Cost per ton harvesting 




Net cost per ton 


$86.96 


$65.41 


$48 • 66 

Return per hour of human labor . . 


$0.31 


$0.83 


$ 1.59 






The number of farms with yields of less than 1800 pounds per acre 
was practically the same as the number having yields of 2500 pounds and 
more per acre. ^ However, only 40 per cent as many tons were produced 
on the farms with the lower yields (table 32). 


TABLE 32. Proportion of Peas Produced on Farms with Different Yields 
PER Acme, 262 Farms, 1920 


Yield per acre 
(pounds) 


Number 

of 

farms 


Per cent 
of total 
farms 


Number 

of 

acres 


Per cent 
of total 
acres 


Number 

of 

tons 


Per cent 
of total 
tons 


Less than 1800 

1800-2500 

Over 2500 


All farms 


lOI 

80 


31 

38 

31 


408 

564 

496 


28 

38 

34 


304 

603 

741 


18 

37 

45 


262 


100 


1 ,468 


100 


1 ,648 


100 
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A nmnbSr of factors influence the yield per acre. Some of these, such 
as sowing at the proper time, the quality of the seed when the seed is 
charged to the farmer at a uniform price, and weather conditions, will 
not influence the cost of production. Other factors, such as the quantity 
of seed and fertilizer used per acre, will increase the cost. Whether or 
not any single factor is profitable depends on whether the value of the 
increased yield is greater than the cost of the practice. 

Acres of peas per farm 

Most ^ of the growers raised small acreages of peas (table 33). Peas 
must be* harvested within a limited time, because of the deterioration 
in quality if they are not cut at the proper stage of growth. The acreage 
that can be grown per farm may be enlarged by increasing the amount 
of help available or by extending the period of time in which the peas may 
be harvested. Additional help may be secured by hiring additional men 
or teams or by exchanging work with neighbors. The canning companies 
often furnish men and teams to the larger growers. The current rates 
are usually charged for these men and teams, but in some cases the charge 
is only nominal. The period in which peas must be harvested may be 
lengthened by growing a number of varieties that ripen at different dates, 
by^ making several sowings of the same variety, and by not maintaining 
strict standards as to the quality of the peas when harvested. 



While the growers raising small acreages were the most numerous, a 
comparatively small number of those who raised larger acreages produced 
a considerable proportion of the total crop (table 34). Ten per cent off 
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TABLE 34. Proportion of Peas Produced on Farms Growing Different 

Acreages, 262 Farms, 1920 


Acres of peas per 
farm 

Ntimber 

of 

farms j 

Per cent 
of 

farms 

Acres 

of 

peas 

Per cent 
of i 

acres 

Tons 

of 

peas 

Per cent 
of 
tons 

Less than 6 

162 

61.8 

523 

35-6 

559 i 

33-9 

6-10 

73 

27.9 

528 

36-0 

1 600 

36.4 

Over 10 

27 

10.3 

417 

28.4 

489 

29.7 

All farms 

262 

t 

100.0 

1,468 

100.0 

1,648 

1 

, 100. 0 

L 


the growers raised about 30 per cent of the total crop. The acres grown 
per farm did not affect the cost per acre before harvest (table 35). How- 
ever, the cost of harvesting was considerably less on farms growing larger 
acreages. This was in spite of the fact that these farms had higher yields 
than the farms in the other groups. Part of this lower cost is due to the 
larger acreages grown on farms nearer to the viner. The better 3deld per 
acre secured on the farms growing the larger acreages was probably one 
of the chief reasons why peas were so extensively grown. 


TABLE 35. Relation between Acres of Peas per Farm and Cost of 
Production, 262 Farms, 1920 


Acres of peas 
per farm 

Num- 

ber 

of 

farms 

Aver- 
age 
num- 
ber of 
acres 
per 
farm 

Average 

yield 

per 

acre 

(pounds) 

Cost 

per acre 

Total cost 

Average 
distance 
to viner 
(miles) 

Grow- 

ing 

Harvest- 

ing 

Per 

acre 

Per 

"ton 

Less than 6. . . 

162 

3.2 

2,136 

^55 

$21 

$76 

$71 

2.3 

6-10 

73 

7.2 

2 ,274 

53 

19 

1 72 

63 

2.2 

Over 10. 

27 

15.4 

2.346 

54 

15 

1 69 

59 

1 

1-5 

All farms 

262 

5-6 

2 ,246 

$54 

$18 

$72 

1 — '■ 

$64 

2.0 


Distance to viner 

Nearly one-fourth of the peas were grown on farms that were less than 
one mile from the viner, and only a little over one-fourth on farms three 
miles or more from the viner (table 36). The ratio between the weight 
of shelled peas and the weight of peas and vines as they are hauled in 
to be threshed, varies with the variety and the yield per acre. In 1920, 
with a good yield of peas, the weight of shelled peas was from 15 to 20 
per cent of tl^e weight of peas and vines. A ton of peas and vines would 
be worth $16 if shelled peas were worth 4 cents a pound and the yield of 
shelled peas were 20 per cent of the weight of peas and vines. A crop 
that is worth no more than tHs per ton is too bulky to be hauled far in 
a busy season. The tendency therefore is to produce peas close to the 
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factory or 'the viner. The nearer the farms were located to the viner, 
the lower was the cost of harvesting (table 37), 


TABLE 36. Proportion of Peas Produced on Farms at Different Distances 
FROM the Viner, 262 Farms, 1920 


Distance 
to viner 
(miles) 

Average 

distance 

(miles) 

Number 

of 

farms 

Per cent 
of total 
farms 

Number 

of 

acres 

Per cent 
of total 
acres 

Number 

of 

tons • 

Per cent 
of total 
tons 

Less than* i 

0.44 

47 

17.9 

336-8 

22.9 

393 

23.8 

I-I-9 ^ 

' 1.28 

74 

28.3 

402.2 

27.4 

472 

28,6 

2-2 .9 

2.20 

61 

233 

317.3 

21.6 

342 

20.8 

3-3 -9 

3.12 

38 

14-5 

205.2 

14.0 

225 

13.7 

4 and over 

4.70 

42 

16.0 

206.5 

14.1 

216 

13*1 

All farms 

5 

2.00 

262 

100.0 

I ,468.0 

100.0 

1 ,648 

100.0 


TABLE 37. Relation between Distance to Viner and Cost of Production 

OF Peas, 262 Farms, 1920 


Distance to viner 
(miles) 

Average 

dis- 

tance 

(miles) 

Acres 

of 

peas 

Average 

yield 

! per acre 
(pounds) 

Cost per acre 

[ Hours per 
acre 

[ harvesting ! 

Charge 
per 
acre 
for 
use of 
land 

Grow- 

ing 

Harvest- 

ing 

Total 

Man 

Horse 

Less than i 

0.44 

7.2 

2,232 

1 IS 3 


$67 

18.3 

19.6 

$9.93 

, 

1.28 

5-4 

2.348 

56 

18 

74 

21.6 

25.0 

9.42 

2-2.9 

2.20 

5.2 

2,156 

1 54 

19 

73 

21.9 

27.9 

8.66 

3-3.9 

3.12 

S .4 

2,190 

i 54 

1 20 

74 

24.1 

29.1 

8.13 

4 and over 

4-70 

4.9 

2,096 

52 

23 

75 

25-9 

26.2 

7.71 

All farms 

2.00 

5.6 

2,246 

1 $54 

$i& 

$72 

21.8 

26.2 

$8.95 


COMPARISON OF DATA OBTAINED BY THE ACCOUNTING AND SURVEY 

METHODS 

On page 5 it is stated that the data were obtained by two methods 
— the survey and the accounting. The detailed costs of .production for 
the farms on which the costs were obtained by each method are given in 
table 38. The average cost per acre was substantially the same in both 
groups of farms. The average yield per acre was higher on the farms 
that kept accounts. This made a lower cost per ton. 

Cost figures obtained exclusively by accoimts represent a selected group 
of farms and do not represent average conditions. Accounts are very 
useful in cost work, principally because they give the farmer himself more 
confidence in the figures. However, if the object is to determine average 
costs, the survey method will give the required information more 
accurately than will the account method. 
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TABLE 38. Average Cost of Producing an Acre of Peas in 1920 on Farms on 
Which Accounts Were Kept on the Crop, and on Farms on Which 
Cost Figures Were Obtained by the Survey Method 


Item 

Accounts — 56 farms 
348.8 acres, averag 
ing 2494 pounds pe 
acre 

, Records — 206 farms, 
1 1 19.2 acres, averag- 
ing 2168 pounds per 
acre 


Quantity 
per acre 

Cost 
per acre 

Quantity 
per acre ^ 

Cost 
■ per acre 

Seed 

4 bu . . . . 
202 lbs ... . 
2.9 tons. . . 
37 lbs 

15.8 hrs — 
36.6 hrs — 
36.6 hrs — 

$15-60 

r- 

4 bu . . . . 
152 lbs. . . . 
2.8 tons. . . 
56 lbs 

15.9 hrs 

37.8 hrs 

37.8 hrs. . . . 

$15-74 

2.68 

5-51 

Fertilizer 

Manure 

6.16 

Lime 

Labor growing peas: 

Human (charged to peas) 

6.68 

8.97 

7.01 

9.26 

Horse (charged to peas) 

Use of equipment 

Use of tractor 

0 • 

0.79 

0.07 
0.09 
0. 62 
9.04 

3. 10 

0.55 

0.03 

0.03 

0.61 

8.^3 

Use of automobile and truck 



Miscellaneous growing expenses 



Interest on growing costs! 



Use of land 






Total growing cost 


$54-40 


$53-55 

Labor harvesting peas: 

Human 

23.7 hrs 

26.8 hrs 

26.8 hrs 

$10.20 

21.3 hrs 

$8.76 

6-39 

2. 14 
0.13 

0.37 

0.20 

Horse 

Use of equipment 

u . 50 

26 . 1 hrs. . . . 

Use of automobile, truck, and tractor. 

^ ^ i. 

0.32 

0.34 

0.20 


Miscehaneous harvesting expenses. . 



Interest on harvesting costs 






Total harvesting cost 


$19-85 


$17-99 

Total cost of crop 




$71-54 

2.85 

Miscellaneous receipts 


2.36 


Net cost of shelled peas 


$71-89 


$68.69 

Shelled peas sold to factory ... . 

T ^>1*7 "t'nnc 

$99-61 

79-88 

1 . 084 tons 

$87-53 

80.75 

Price received per ton 

LUlXb 

Cost per ton 


$57-65 


$63-37 





iUMATUKS 


- •& ^ tomatoes on a scale necessary for commercial canning 
IS limited in New York State to those parts of the State having an average 
^omng season between killing frosts of from i6o to 170 days or longer 
SSnf ^ of toe lower Hudson Valley, where tillable land is limited, and L^g 
fni- = 1’ suited for tomato production is utilized for truck crops 

kp Sltf growing season of this length 

IS a belt extending along Lakes Ontario and Erie (fig. 3). The protection 




from frost which these lakes give, makes a growing season long enough so 
that tomatoes can be grown safely. 

Data on the cost of producing tomatoes were obtained by both the 
survey and the accounting method in three areas — Orleans County, 
Niagara County, and Chautauqua and Erie Counties. The last-named 
section is designated in the following discussion as the Chautauqua area. 
The location of these areas is shown in figure 4. The number of farms on 
which cost figures were obtained by each method is given in table 39: 


TABLE 39. Farms on Which Cost Figures on Tomatoes Were Obtained in 1920 


Area 

Accounts 

Records 

Total 

Orleans 

12 

37 

49 

Niagara 

6 

57 

43 

Chautauqua 

8 ! 

33 

41 

All farms 

26 

107 ’ 

133 
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AGRICULTURAL CONDITIONS IN THE AREAS STUDIED 

Orleans area 

The greater part of the tomatoes grown in Orleans County are taken by 
local factories, which are situated in all the larger villages. The average 
number of days between killing frosts is from 160 to 170. This is due 
to the proximity of Lake Ontario. There is no soil survey of Orleans 
County, but the soils on which tomatoes are grown would probably be 
classed chiefly as Ontario loam, silt loam, and fine sandy loam, Lockport 
stony clay loam, and Dunkirk gravelly sandy loam. The last-named 
is located along the ridge road. This county is in the Lake Ontario 
fruit belt. Apples are the most important crop. Hay, winter wheat, 
pears, and peaches also are important, and a variety of other crops are 
grown (table 40). 

Niagara area 

Tomatoes ^re grown thruout most of the northern part of Niagara 
County. There are several factories that pack tpmatoes in this county. One 
of the centers of heaviest production is the township of Wilson. The 
Niagara Preserving Company operates a factory in the village of Wilson, 
which is also one of the principal loading points for tomatoes to be shipped 
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to the Ctirtice Brothers Company’s plant in Rochester. Most of the farms 
visited in Niagara County were in this vicinity. The township borders on 
Lake Ontario. The protection against frost is probably better in this 
locality than in the Orleans area. The land in this section is nearly level. 
The soils are chiefly Clyde loam and fine sandy loam, and Dunkirk loam 
and fine sandy loam. 

TABLE 40. Crops Grown in 1920 on Farjms for Which Cost Data on Tomatoes 

Were Obtained 


Acres per farm 


Per cent of total crop acres 


Crop 


Orleans 


Niagara 


Chautau- 

qua 


Orleans 


Niagara 


Chautau- 

qua 


Tomatoes 

Beans 

Cabbage 

Com for grain . 
Com for silage . 
Sweet com. . . . 

Potatoes 

Garden 

Buckwheat .... 
Oats and barley 

Oats 

Barley 

Peas 

Winter wheat . . 
Spring wheat . . . 

Rye 

Hay 

Alfalfa 

Berries 

Grapes 

Orchard 

Nursery stock. . 
Currants 


4.5 

0.2 

1.7 

2.9 

2.8 

1.6 
1.2 
0. 1 

0.3 


5-3 
2.2 
2.6 
II. 8 


22.0 

0.3 


13-7 


2-. 7 
0.2 

1.5 

4.4 

3.8 

1-4 

0.9 

0.6 


6.9 

0.2 

0.5 

7.3 


6.5 

i.o 

0.2 

3-5 

2.5 

0.6 

1.6 

0.3 

1.2 

0.3 

9-4 


1.5 

0.8 

0.8 


12.3 


0.5 

14.0 


12.7 

o.i 

2.3 

10. o 
0.9 

1.5 

O. I 


6. 1 

4-7 

0.3 

0.3 

2.4 

2.6 

4.0 

7.6 

3.9 

6.7 

2.1 

2.5 

1.6 

1.6 

O.I 

I . I 

0.3 

0.4 

7.2 

12.0 

3.0 

0.3 

3-6 

0.8 

16.2 

12,8 



30-2 

21.4 

0.4 



0.9 

18.6 

24-3 


II-3 

1.8 

0.4 

6.0 

4.4 

1. 1 
2.7 
0.4 
2.1 

16.2 


2.7 

1.4 

1.3 

0.3 

21.9 
0. 1 


3.9 

17.4 

1.6 

2.5 

0. 1 


Total crops 

Total acres in farm, . . . 


73-2 


57.4 


58.0 


100.0 


100.0 


100.0 


lOI .4 


73-3 


80.0 


The most important farm enterprise is the production of fruit ’ — partic- 
ularly apples, peaches, and pears, altho cherries, plums, and grapes also 
are grown. A few acres of hay, winter wheat, com for grain or silage, 
and a variety of truck crops, are raised on each farm (table 40) . The most 
important of the tmck crops are tomatoes, cabbage, and sweet com. 
The total acreage and crop acres per farm are smaller than on the farms 
in the Orleans area. 

Chautauqua area 

The farms included in the Chautauqua area are located in both Chau- 
tauqua and Erie Counties, but only a few are in the latter county. The 
principal tomato-producing section in this area occupies a narrow strip 



44 


Bulletin 412 


of land along Lake Erie, commencing about twenty-five miles southwest 
of Buffalo and extending thru these tw^o counties into Pennsylvania. A 
number of factories canning tomatoes and makmg various tomato products 
are located in this section, and large quantities of tomatoes are shipped 
out. The H. J. Heinz Company is the largest buyer of tomatoes in the 
belt, shipping them to its Pittsburg plant. , • • 

This region is one of the most important grape-producing sections in 
the United States. The land slopes back from Lake Erie to soine rathei 
steep hills two to six miles from the lake. The air drainage which this 
topography furnishes, together with the protection furnished by the lake, 
gives this narrow belt as nearly complete protection against frosts* as could 
be secured in a region located so far north. The topography is level to 
rolling. The soils are variable. Close to the lake they are principally 
silt and clay loams, belonging to the Dunkirk series; farther back from the 
lake there are more gravelly loams of the Dtmkirk and Chenango series. 

Grapes are the most important crop, with tomatoes second in importance 
on the farms on which cost figures were obtained. Berries of various 
kinds also are extensively grown on a small number of farms. Hay, oats, 
and com are grown for feed, and a variety of other crops are raised to a 
limited extent (table 40). 

Aside from the climatic advantages which this section has for tomato 
production, the work on the tomato crop fits in well with that on the other 
crops grown. Farmers who have a large acreage of grapes and berries 
require a large amount of help at certain seasons. The work on tomatoes 
comes at times when the labor is not busy with these other crops, 

COST OF PRODUCTION 

The average cost of producing an acre of tomatoes in 1920 on the 133 
farms on which data were obtained, is given in table 41 . The average cost 
in the different areas is given in table 42 . 


TABLE 41. Average Cost of Producing an Acre of Tomatoes on 133 New 
York Farms Growing 602.2 Acres in 1920 

(Average yield per acre, 8.7 tons) 


Item 

Quantity 
per acre 

Cost 
per acre 

Per cent 
of total 
cost 

Plants 


$21.98 

13-35 

6.23 

26.19 
14,98 
^ . 01 

13.3 

8.1 

Fertilizer 



602 lbs. . . 

Manure charged to tomatoes 

3 tons . . 

62 . 0 hrs . . . 

3.8 

Labor growing tomatoes: 

Human 

15.9 

Q I 

Horse 

61 . 1 hrs. . . 

Use of equipment 

61 . i hrs. . . 

X 0 

Use of tractor 

0.7 hr 

0.46 

0.25 

2.03 

13.60 

0.8 

Use of automobile and truck 

0-3 

0 . 2 

Miscellaneous growing expenses 


Interest on growing costs 


I 2 

Use of land 


8.3 



Total growing cost 


$105.39 

64.0 
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TABLE 41 {continued) 


Item 

Quantity 
per acre 

Cost 
per acre 

Per cent 
of total 
cost 

Labor harvesting tomatoes: 

Human 

102.7 hrs. . . 
37 . 4 hrs... 
37. 4 hrs... 

$42 . 58 
915 

3.06 

336 

0.59 

0.46 

25^9 

5.6 

1.8 

2.0 

0.4 

0-3 

Horse 

Use of equipment 

Use of automobile and truck 

Misceilanepus harvesting expenses 

Interest on*harvesting costs 


« 

Total harvesting cost 



$ 59-20 ■ 

36.0 



Total cost of crop 


I164.59 

100.0 



Tomatoes disposed of other than to factory 

Tomatoes sold to factory 

0.08 ton.. . 
8 . 64 tons. . 

$ 2.47 
183.17 


Total receipts from tomatoes 


8 . 72 tons . . 

$185.64 


Price received per ton 


$21.29 





Cost per ^0^ growing 


$12.09 

6.79 


Cost per ton harvesting 






Total cost per ton 


$18.88 






The cost of plants, fertilizer, and manure made up about one-fourth of 
the total cost; the cost of human labor about two-fifths; and the charge 
for the use of land about one-twelfth. Nearly two-thirds of the cost was 
incurred previous to harvesting. With a smaller yield the growing cost 
would represent a larger proportion of the total cost, as the harvesting 
cost would be lower. 

Estimating average costs 

_ The average yield was 8.7 tons per acre. This is higher than the average 
yield on these farms over a period of years. The most important single 
factor affecting tomato yields is the weather. The season of 1920 was 
favorable for tomato production. The cool, dry weather during the early 
part of the season made strong, healthy plants on which the tomatoes 
set heavily, while the warm weather during the late summer and early 
fall was very favorable for ripening the crop. The growing season was 
long. The first killing frost thruout most of the tomato belt did not 
come until well into November, which allowed all the tomatoes to 
ripen. 

_ The farmers were asked to estimate what they considered an average 
yield of tomatoes on their farms would be if they were given the same care 
as in 1920. The answers indicated that an average yield on these farms 
would be about 7.8 tons per acre. This is a somewhat higher yield than 
would be indicated by the tons of tomatoes received at some of the factories 
for the past few years. The estimated cost of producing one ton of toma- 
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TABLE 42. Average Cost of Producing an Acre of Tomatoes in 1920 in 

Different Areas 


Item 

On 45 farms in the 
Orleans area growing 
219.4 acres 

On 43 farms in the 
Niagara area growing 

I 15.3 acres 

On 41 farms in the 
Chautauqua area grow- 
ing 267.5 acres 

Quantity 
per acre 

Cost 
per acre 

Quantity 
per acre 

Cost 
per acre 

Quantity 
per acre 

Cost 
per acre 



$22.04 

9.58 

7.86 

27.48 

16.88 

5.65 

0.49 

0.14 

0.14 

1.97 

10.37 

3 , 20S 

$22.49 

12.29 

8.47 

29.72 

17.65 

5.91 

1.68 

0.55 

6- S 3 
2.27 
10.60 

3,310 

$21.67 

16.91 

3.94 

23.61 
12.28 
4. II 
1.82 

0.69 

0.21 

1.98 

17.55 



475 lbs 

750 lbs 

Manure charged to toma- 
toes 

I^abor growing tomatoes; 

Human 

Home. — 

Use of equipment 

Use of tractor. 

Use of automobile and 

3.S tons... 

62.3 hrs 

68.9 hrs 

68.9 hrs 

0.3 hr 

4.1 tons. . . 

67.3 hrs — 

72.0 hrs 

72.0 hrs 

i.o hr : 

1 . 9 tons ... 

59 . S hr'j?... 

^ 49.9 hrs ' 

49 . 9 hrs. . . . 1 
1.0 hr 

Miscellaneous growing ex- 








Use of land 






$102.60 ' 


$112.16 


$104.77 





Labor harvesting tomatoes: 

Human 

Horse 

Use of equipment 

Use of automobile and 

96. s hrs — 

41.8 hrs 

41.8 hrs 

$ 44-11 

10.25 

3-43 

3.33 

121. 0 hrs — 
50.1 hrs — 
so. I hrs — j 

$53 - 05 
12.28 
4. II 

3.08 

1.93 
0. 70 

100.0 hrs 

28.2 hrs. . . 
28.2 hrs 

$36.81 

6.91 

2.31 

3 • SO 

0.50 

0.37 

Miscdlaneous harvesting 

^ CP Q 




Interest on harvesting costs 

Total harvesting cost. 


! 0.62 







$61.74 


$ 75.15 


$50.40 




Total cost of crop 


I164.34 


$187.31 


$ 155.17 

Tomatoes disposed of other 

than to factory 

Tomatoes sold to factory. . 

Total receipts from 
tomatoes 

0.04 ton 

9 .SS tons... 

$ 1. 25 
209.14 

0 . 06 ton — 
9.25 tons. .. 

$ 1. 17 
204.58 

0. 10 ton 

7.6s tons. .. 

$ 3.67 
153.04 

9.59 tons... 

$210.39 

9.31 tons... 

'$ 205.75 

7.75 tons... 

$156.71 

Price received per ton .... 


$21.94 


$22.10 


$20.22 





toTi grovying . . 


$10.70 

6.44 


$12.05 

8.07 


$13.52 

6.50 

^5st per ton harvesting. . . 








Total cost per ton 


I17.I4 


$20.12 


$20.02 






toes in 1920 if the yield had been 7 tons to the acre, is shown in table 43, 
This was calculated by the method explained on page 18, where a similar 
table is given for the pea crop. 


TABLE 43. Estimated Cost of Producing One Ton of Tomatoes in 1920 with 
A Yield of 7 Tons per Acre 

(Based on data from 133 farms) 


Cost Up to harvesting 

$105.39 

^ 7 =$15.06 

Oist of harvesting 

59-20 

~ 8.72 = 6.79 

Total cost per ton of tomatoes 


$21.85 


, The cost of production varies with changes in the price of the various 
ilems of cost. By using the quantities of the various items, the cost 
‘with different prices may be estirnated* The quantities of the principal 
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items required to produce one ton of tomatoes in 1920 with a ^deld of 7 
tons per acre, are listed in table 44. The method of calculating these 
quantities is explained on page 18. With 1920 prices the items included 
made up about 95 per cent of the total cost. 

TABLE 44. Estimated Quantities of the Principal Items Required to Pro- 
duce One Ton of Tomatoes in 1920 with a Yield of 7 Tons per Acre * 


(Based on data from 133 farms) 


Item 

*• 

Quantity 

Plants *. 

482 

86 pounds 

0 . 4 ton 

20.7 hrs. 

13.0 hrs. 

13.0 hrs. 

0.14 acre 

Fertilizer 

Manure 

Human labor 

Horse labor * 

Use of equipment 

Use of land 



*The items included made up 95 per cent of the total cost in 1920. 


Plants 

With the exception of human and horse labor, the expense for plants 
was the largest item of cost. The most usual number of plants set per 
acre was 3000, but the average number was over 3000 (table 45). 


TABLE 45. Number of Tomato Plants Used per Acre, and Average Cost 
PER Thousand, 133 Farms, 1920 


Area 

Plants, 

first 

setting 

Plants 1 
reset 

Total ■ 
plants 
used 

Average 
cost per 
thousand 

Orleans 



3.547 

tft or 

Niagara 

0 

■2 I A 7 

61 

172 

^0 , ^ i 

>7 /-VT 

Chautauqua 

i Z. I '^7 

3 .208 

3.310 

7 .01 

6.55 


0 » ■*•0/ 


All farms 

! 

25 ;c; 

122 

3.377 

c T 


0 *•^00 


51 


Because of the climatic conditions in New York State, tomato plants 
must be raised under glass. They are usually started in hothouses and 
hardened in coldframes, and transplanted once. Most of the farmers 
do not grow their own plants because they do not have the necessary 
equipment. The plants are for the most part grown by plant growers or 
by the canning companies, who have greenhouses and the other special 
equiprnent needed. There are a few farmers who grow enough plants 
for their own needs. Among the farmers from whom cost figures were 
obtained, i in the Orleans area, 2 in the Niagara area, and ii in the Chau- 
tauqua area, used home-grown plants. 

When furnished by or thru the company, the plants are not paid for 
in cash but are charged to the farmer’s account, the cost being deducted 
from the first payment due the farmer for tomatoes. When the farmer 
buys plants from a plant grower, there are usually two prices, the cash 
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price and the fall-pa^Tnent price. The difference in these Iwo prices is 
usually 50 cents per thousand. This amount would be interest at the rate 
of i6f per cent a year if the cash price were $6 per thousand and the 
difference in date of pa3"ments "were six months. There is, of cour^, 
some risk of the grower not being able to collect for the plants in the 
fall. In calculating costs when growers used their own plants, the plants 
were charged at the price that would have been paid for plants ^of a similar 
quality. No expenses incurred in raising the plants were included in 
the costs. 

Fertilizer 

S' 

Fertilizer was an important item in the cost of producing tomatoes. 
The extent to which fertilizer was used in the different areas is shown 
in table 46. Of the 133 farms, 123 used fertilizer on tomatoes. The 
heaviest applications were made in the Chautauqua^ area. 


TABLE 46. Use of Fertilizer on Tomatoes in 1920 


Area 

! 

Number 
of farms 
using 
fertilizer 
on tomatoes 

; Per cent 

I of farms 

1 using 

fertilizer 

1 on tomatoes 

Number 
of acres 
on which 
fertilizer 
was used 

Per cent 
of land in 
tomatoes 
which was 
fertilized 

Average 
quantity 
of fertilizer 
used per acre 
fertilized 
(pounds) 

Orleans 

46 

94 

209.4 

95 

511 

Niagara 

38 

88 

101.8 

88 

538 

Chautauqua — 

39 

95 

258.2 

97 

777 

All farms 

; 123 

92 

569 -4 

95 

637 


The kinds and quantities of fertilizer used are shown in table 47. Acid 
phosphate, which made up about 25 per cent of the total fertilizer, was 
used more than any other kind. The balance was mainly a variety of 
kinds of mixed fertilizers. A considerable number of these were fairly 
high in nitrogen and potash as well as in phosphorus. 


TABLE 47. Kinds and Quantities of Fertilizer Used on the 123 Farms Using 
Fertilizer on Tomatoes in 1920 


Kind of fertilizer * 

Number 
of farms 
using 

Acres of 
tomatoes 
on which 
used 

Total 

pounds 

applied 

Total 

cost 

i 

Per cent 
of total 
pounds 

I- 8- I 

I 

3.0 

1 ,067 

i 20.00 

0.3 

I- 8-2 

II 

350 

17.67s 

346.17 

4-9 

I” 8- 3 

1 I 

2.0 

800 

1500 

0.2 

S'— 4 

3 

7.3 

2,835 

67.29 

0.8 

1 - 9-3 ^ 

I 

4.0 

1 ,600 

35-20 

0.4 

i-io- 0 

2 

4.0 

1,230 

20.56 

0-3 

1. 5-10-0 

I 

4.0 

500 i 

10.50 

0. 1 

2- 6 - 2 

1 I 

3.0 

750 1 

18.00 

0.2 


^ * The numbers used to designate the kinds of fertilizer refer to the percentages of the three constituents, 
•nitrogen, phosphoric acid, and potash, in the fertilizer: for example, a 1-8-2 fertilizer contains i per cent 
of mtrogen (N), 8 per cent of phosphoric acid (PsO»), and 2 per cent of potash (K« 0 ). 
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• TABLE 47 { continued ) 


Kind of fertilizer * 

Number 
of farms 
using 

Acres of 
tomatoes 
on which 
used 

Total 

pounds 

applied 

Total 

cost 

Per cent 
of total 
pounds 

2-8-0 

2 

4.2 

2 ,000 

37-00 

0.6 

2- 8- 1 

2 

12.0 

6,000 

124.50 

1.7 

2- 8- 2 

18 

65 -9 

32,185 

735.70 

8.9 

2-8-3 

6 

21.0 

14.283 

358.50 

3-9 

2- 8- 4. 

8 

19.0 

7,270 

185.81 

2.0 

2-8-5..- 

ii 

37-2 

19.755 

543.09 

1 5.5 

2- 8-10 • 

8 

47.0 

35,000 

i 959 .00 

9.7 

2-10- 0 

17 

68.0 

40,735 

1 735.92 

1 II .2 

2-10- 4 

i 

50 

500 

14.00 

0. 1 

2-12- 0 

2 

6.5 

2,537 

54-89 

0.7 

3-8-4 

2 

5-3 

2,432 

I 73.92 

0.7 

3-8-5 

1 8 

44.0 

36,150 

1 944.74 

10. 0 

3- 8-10 

I 

30 

2 ,100 

70.35 

0.6 

3-10- 6 

I 

50 

2,500 

78.70 

0.7 

3.5-10-0 

i 

7.0 

7 ,000 

168.00 

1.9 

4-8-3 

i 

4.0 

700 

18.90 

0.2 

4-8-4 

3 

18.5 

10,200 

302.50 

2.8 

4-8-5 

I 

6.0 ! 

4,000 

104.00 

I . I 

4-^-7 

I 

4.0 

6,000 

209 . 25 

1.7 

5-8-2 

I 

6.0 1 

2 ,100 

55.12 

0.6 

6-8-2 

1 I 

2.0 

1 ,000 

24.00 

0.3 

o-io- 8 

I 

2.0 

1 ,000 

28.50 

0.3 

Acid phosphate 

25 

147-5 

88,350 

1 ,270. 13 

24.2 

Bone meal 

4 

9.8 

5.334 

133-85 

1.5 

Nitrate of soda 

7 

31.2 

3.350 

134-80 

0.9 

Ground fish 

I ! 

2.0 

2 ,000 

III .00 

0.6 

Hen manure 

I 

2.0 

1 ,000 

25.00 

0.3 

Wood ashes 

I 

2.2 

500 

7.50 

0. 1 

Total 

I 57 t 

649 . 6 

362,438 

$8,041.39 

100.0 


* See note on page 48 for numbers used to designate the kind of fertilizer, 
t Some of the 123 farms used more than one kind of fertilizer. 


Mamtre 

The total amount of manure applied in each of the three areas, and the 
rate at which it was applied, are shown in table 48. In the Chautauqua 
area only about half of the land in tomatoes had been manured since 1917, 
but more fertilizer was used per acre there than in the other areas. 


TABLE 48. Manure Applied from 1917 to 1920, to Land in Tomatoes in 1920 


Area 

Acres of , 
tomatoes 

Acres 

manured 

Tons of 
manure 
applied 

Tons 
charged 
to crop 

Tons charged 
to crop per 
acre of 
tomatoes 

Orleans 

219.4 

187.0 

2,580 

835 

3.8 

Niagara 

115-3 

92.5 

1.429 

470 

4-1 

Chautauqua 

267.5 

132.2 

1.769 

519 

1-9 

All farms 

602.2 

411.7 

5.778 

1,824 

1 3.0 
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The greater part of the manure was applied directly to ‘'the tomato 
crop or to the preceding crop (table 49). If the charge for manure had 
been calculated by charging to tomatoes 50 per cent of the manure applied 
to this land in 1920, 30 per cent of the manure applied in 1919, und 20 
per cent of the manure applied in 1918, 3.4 tons per acre instead of 3 
tons would have been charged to the crop. 


TABLE 49. Applications of Manure, by Years, to Land in Tomatoes in 1920 


Year manure was applied 

Total manure 
applied 1 

Manure charged 
to chop 

Tons 

Per cent 

Tons 

Per cent 

1920. 

2 ,864 

1.487 

915 

512 

49.6 ' 

25-7 

15-8 

8.9 

1,140 

450 

183 

51 

62.5 

24.7 

10. 0 

2.8 

IQIQ 

1918 

1917 


Total 

5.778 

100.0 

1 ,824 

100.0 



Lime 

Lime had been used on the land in tomatoes in 1920 on 4 farms in the 
Orleans area, i in the Niagara area, and 3 in the Chautauqua area, during 
the years 1916 to 1920. The average yield on these 8 farms was 8.6 
tons per acre, while the average 3rield on all farms was 8.7 tons per a,cre. 
The cost of lime charged to the crop is included under miscellaneous 
expenses in the summary of costs. 

Labor 

The average rates per hour at which the various classes of labor were 
charged are given in table 50. The rates for family labor v/ere similar 
in the different areas, but the rates for hired labor were considerably lower 
in the Chautauqua area. 


TABLE 50. Rates per Hour for Different Classes of Labor on Tomatoes, 

133 Farms, 1920 


Class of labor 

Orleans 

Niagara 

Chau- 

tauqua 

All farms 

Growing: 

Operators ! 

Sons over 16 

Other family 

All family 

Hired men..t 

Other hired labor 

Total hired labor. 

Total growing 

$0.48 i 
0*45 
0.31 

0.45 

0-43 

0-43 

0-43 

10.49 
0.38 
0.30 
0-45 
0.42 
0.36 
0.41 ! 

$0.47 

0.46 

0.35 

0.46 

0.36 

0.28 

0.33 

$0.48 

0.43 

0.32 

0.45 

0.40 

0.33 

0.37 

$0.44 

I0.44 

$ 0 . 4.0 

$0.42 
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* TABLE 50 {continued) 


Class of labor 

Orleans 

Niagara 

ClhaU’" 

tauqua 

All farms 

Harvesting: 

Operators 

Sons over 16 

Other family 

All family 

Hired men 

Other hired labor 

Total hir^d labor 

% 

Total harvesting 

$0.49 
0.44 
0.31 
0.44 
0.47 1 

0.47 
0.47 

$0.50 

0.42 

0.34 

0.45 

0.39 

0.44 

o-Ao 

$0.46 

0.44 

0.36 

0.45 

0.37 

0.30 

0.32 

$0.48 

0.43 

0.33 

0.45 

0.41 

0.37 

0.38 

$0.46 

$0.44 

$0.37 

$0.42 


The proportion of the work done by these different classes of labor 
is given in table 51. Nearly 75 per cent of all the work on tomatoes 
on the farms in the Niagara area was done by family labor. The acreages 
grown in the Niagara area were so small that extra help was not needed. 
In the other areas it was necessary to hire more help to grow and harvest 
the crop. A large proportion of the hired help, particularly at harvest, 
wa^ women, who are included under “ Other hired labor.” The lower 
wage rate paid for this class of labor in the Chautauqua area explains the 
lower cost of total hired labor there. 


TABLE 51. Proportion of Work on Tomatoes Performed by Different 
Classes of Labor, 133 Farms, 1920 


Class of labor 

Per cent of work done 

Orleans 

Niagara 

Chau- 

tauqua 

All farms 

Growing; 





Operators 

48 

56 

1 40 

46 

Sons over 16 

4 

II 

9 

i 7 

Other family 

10 

8 

5 

8 

All family 

62 

75 

54 

61 

Hired men 

28 

21 

27 

26 

Other hired labor 

10 

4 

19 


Total hired labor 

38 

25 

46 

39 

Total growing ■ 

100 

100 

100 

100 

Harvesting: 





Operators 

33 

47 

26 

34 

Sons over 16 

2 

8 

7 

5 

Other family 

II 

15 

5 

9 

All family 

46 

70 

38 

48 

Hired men 

19 

22 

15 , 

18 

Other hired labor 

35 j 

8 

47 

34 

Total hired labor 

54 1 

30 

62 

52 

Total harvesting 

100 

100 

100 

100 
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Miscellaneoits expenses 

The items included under miscellaneous expenses, and the amoimts at 
which they were charged, are given in table 52. A few farmers had sown a 
cover crop in the fall of 1919 on the land in tomatoes in 1920. beed and 
other costs on the cover crop were charged to the tomato 
locality a group of farmers cooperated with the factoiy and the New i ork 
State College of Agriculture in employing a specialist to study diseases 
and other problems affecting the production of canning crops, particularly 
tomatoes. In the Chautauqua area, in addition to wages, the car fare 
of extra help w^'as sometimes paid by the farmer. In the Nia^ra area 
the growers’ association received i per cent of the returns from the toma- 
toes of association members for selling the crop. The companies deducted 
this from the pa3m.ents to the farmers and paid it to the association. 
The returns were figured on the prices before the deduction was made, 
and the i per cent was included as a cost. In the Chautauqua area a 
large proportion of the tomatoes was sold thru an association, which 
received 60 cents a ton for this service. This was not included in the 
price when the returns were calculated, and was therefore not included as a 
cost. A few growers sold tomatoes before the factories opened. Baskets 
for these were included as a cost. 


TABLE 52. Miscellaneous Expenses on Tomatoes, 133 Farms, 1920^ 


Item 

Orleans 

Niagara 

Chau- 

tauqua 

Total 

Growing: 

Hauline' 


$ 4.00 
30.50 

25.00 

1.62 

$ 1.00 

33-00 

13*. 00 

$ 5-00 
78.50 

16.00 

25.00 

5-04 

20.29 

Cover-crop expenses 

Spray materials 

PpllnT^rship 

$ 15-00 

3 00 

Car fare of help for setting plants . . . 
Lime 

13-47 

5-04 

5.20 

Total growing 

$ 31-47 

$ 61.12 

$ 57-24 

$149.83 

Harvesting: 

Association fees 

j 

$ 220 . 18 
2.25 


$220. 18 
124. 16 
10.80 

Baskets for early crop 

Car fare of pickers 



$ 121-91 

10.80 

Total harvesting 




$222.43 

II32.7I 

$355.14 


Interest 

As previously explained, interest was charged from the average date 
when the costs were incurred until returns were received for the tomatoes. 
The dates at which payment was made varied somewhat. Payment 
was usually €nade in two installments. The larger companies paid about 
one month after the tomatoes were delivered. Ordinarily the smaller 
companies did not pay as promptly as this. Because of the unsatisfactory 
condition of the canned-tomato market, some of the smaller companies 
made only partial payments on the contract dates. 
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• Use of land 

The value of the land on which tomatoes were grown, and the aver- 
age charge per acre for land operated imder various tenures, are given 
in table 53. The highest land values were in the Chautauqua area. 
This section has climatic and soil conditions which make it particularly 
adapted to the production of grapes, tomatoes, and other crops that require 
protection against frost. The acreage of such land is limited. It there- 
fore has a high sale value. 


TABLE 53. Value per Acre and Charges for Use of L.\nd in Tomatoes, 133 

Farms, 1920 


Area 

Value 

per 

acre* 

Charges per acre 

Land 

owned 

Land 
share- j 
rented 

Land 
cash- 
rented i 

All 

farms 

i 

Orleans 

$130 

$11. 16 

1 9-54 

$ 4-65 

$10.37 

Niagara 

130 

11.20 

8.96 ! 

6.00 

10.60 

Chai*tauqua 

232 , 

19.18 

16,40 

11.50 

17.55 

All farms i 

$170 

$14.92 

$10.19 

$10.23 

$13.60 


* Includes only value of land owned or worked on shares. 


Most of the tomatoes were grown on land operated by owners (table 54) . 
Because of the amount of labor required by the tomato crop, it is not 
a very satisfactory crop for a tenant. When grown on shares, the land- 
lord sometimes pays part or all of the cost of the labor of picking. 


TABLE 54. Proportion of Acres of Tomatoes Grown under Different 

Tenures, 1920 


Tenure 

Per cent of acres of tomatoes 

grown 

Orleans 

Niagara 

Chau- 

tauqua 

j All 
farms 

Owned 

66 

75 i 

76 

72 

Worked on shares 

29 i 

23 i 

4 

17 

Cash-rented 

5 1 

2 

20 

II 

Total 

100 

100 

100 1 

100 


RETURNS 

The prevailing contract prices for the season of 1920 were $22.50 per 
ton in the Orleans and Niagara areas and $20 per ton in the Chautauqua 
area. The tomato crop of 1920 was being harvested just as the business 
depression was beginning to affect the wholesale price of canned tomatoes. 
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The prices of canned tomatoes per dozen by months for the years 1919 
and 1920 are given in table 55: 


TABLE 55. Prices of Canned Tomatoes per Dozen, by Months, in 1919 and 

1920* 


Month 

1919 

1920 

Januarv' 

$1.80 

1.85 

1.50 

I 45 

1.45 

1.70 

S 1-65 

1.65 

1.90 

1-85 

1.80 

1-75 

$ 1.70 

1.70 

1-55 

1.45 

1-65 

1-65 

1-55 

1-55 

1.40 

1 1.25 

i 1 . 10 

1 . 10 

Februan’ i 

March . 

April 

Jvlay 

Jime 

July 

August 

September 

October 

November 

December 



^Prices are for No. 3 Standard, f. o. b. Baltimore, as given in the Almanac of the Canning Industry 
(published by the Canning Trade, Baltimore) for 1920 and for 1921, page 61. 


The 1920 crop of tomatoes was large all over the United States.- As 
a result a considerable part of the crop in certain sections was not har- 
vested. Farmers’ estimates of the tons per acre of unharvested tomatoes 
on the farms studied, were: Orleans, 3.49 tons; Niagara, 1.18 tons; Chau- 
tauqua, 2.64 tons. In Niagara County the leading buyer accepted toma- 
toes up to October 15, the last date at which, according to the contract, 
deliveries were to be accepted. On farms growing for this company, the 
estimate of unharvested tomatoes per acre was approximately i ton. 
Even if no attempt had been made to restrict deliveries, some tomatoes 
would have gone to waste, principally on account of the conflict with the 
fruit harvest. 

Companies may cut down deliveries by being extremely particular 
as to the quality, by restricting deliveries to a certain number of baskets 
per day, by accepting tomatoes only on certain days each week, by holding 
back crates, or by shutting down the plant before the tomatoes are all 
harvested. When the tomatoes cannot be picked as they ripen, they will 
soften so that they become too poor in quality to be accepted. Some of 
the companies had contracts limiting the quantity of tomatoes they would 
accept to 20 baskets, or about 600 poimds per acre, per day. When 
the crop was as good as in 1920, this quantity allowed for acceptance of 
only a part of the ripe tomatoes during the heaviest pickings. 

Toward the end of the season some factories cut the price. This may 
be done in two ways : by paying a lower price per ton, or by deducting a 
certain percentage from the weight of the tomatoes as they are drawn 
in. Where the latter method was followed, the total weight of the toma- 
toes as delivered to the factory was used in this study in all yield figures. 
The average price received per ton was therefore lower than the contract 
price. 

On the faims studied, very few tomatoes were disposed of other than 
to the factories (table 56). In the Niagara and Orleans areas the sales 
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were raerely*local, while in the Chautauqua area some tomatoes were 
sold in near-by cities or shipped to more distant markets. The average 
price received for the market tomatoes sold in the Chautauqua area was 
2.6 cents a pound. This was not the net price, as there were expenses 
for baskets and other marketing costs. 


TABLE 56. Pounds of Tomatoes Sold on 133 Farms, 1920 


Means of disposal 

Orleans 

Niagara 

Chau- 

tauqua 

Sold to factory 

4,189,968 

3.360 

2,117,082 
2 ,000 

4.093,778 

Sold other than to factory 

33 ,278 


1 


A larger proportion of the tomatoes would probably have been sold as 
market tomatoes in years when the market for them was better. In 
1919, on 326 farms in the Chautauqua area, 3.7 per cent of the tomatoes 
sold did not go to the canning companies.^ Market conditions for canned 
tomatoes were different in 1919 (table 55). The canners then accepted 
all tomatoes that were offered. 

It is evident that the returns from tomatoes grown for manufacture 
depend in part on market conditions in the fall, even if the tomatoes are 
contracted for in advance. When tomatoes that are not contracted for 
are bought in the fall, as is common in some sections, both the price and 
the quantity that will be bought will vary with the price at which the 
manufactured products can be sold. The size of the crop and of the result- 
ing pack is, of course, a large factor in the price at which the manufactured 
products can be sold. If the price paid for contracted tomatoes varied 
with the price at which the manufactured products could be sold, the 
restriction of deliveries on the part of the canners and the sales to outside 
markets by farmers would be less likely to occur. The canner would be 
protected against losses to which he is exposed when he obligates himself 
to accept an extremely variable and unknown quantity of tomatoes at 
a fixed price, to be manufactured into a product the price of which is 
imknown. When the canner protects himself by selling “futures,"’ 
he does not incur this risk except on the tmsold part of his pack. In years 
when the production of canned tomatoes is above the average, the risk 
on the unsold part of a pack must necessarily be considerable. The farmer 
also would get a higher return for a short crop, as the price per ton imder 
such circumstances would ordinarily be higher than the usual contract 
price. He would get a smaller return in years when the production was 
large, but would be assured of a market for his entire crop at some price. 

Return per hour of labor 

The return per hour of labor spent on the crop is shown in table 57. 
These figures are for a year when the yield per acre was better than the 
average. With a 3deld per acre of 7 tons, the cost per ton on these farms 
in 1920 would have been about $21.85 ^.nd the return per hour of labor 

^ Prom unpublished data of survey made by the Department of Vegetable Gardening, Cornell University, / 

1919- 
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would have been about 39 cents (table 43, page 46). This* was 3 cents 
less than the average cost per hotir of labor, and was practically tne cos 
per hour of all hired labor. 


TABLE 57. Return per Hour of Labor on Tomatoes, on 133 Farms in 1920 



Orleans 

Niagara 

Chau- 

tauqua 

All farms 



Return per hour* 

Cost per hour 

$0.74 

0.45 

$0.54 

0.44 

$0.39 

0.38 

$0.55 

.. 0-42 

Profit per hour 

§0.29 

i 1 

|o. 10 


$0.13 


* The return per hour is calculated by adding to the profit the cost of labor, and dividing by the total 


hours worked. ^ 

Besides the return per hour of labor, there are other factors to be con- 
sidered in comparing the returns from different enterprises. In the case 
of the tomato crop, probably the most important of these is competitmn 
with other crops for labor. The farmers were asked with what operation 
the work on the tomato crop conflicted. The most frequent replies were : 
none, 80; picking peaches, 15; picking apples, 14; sowing wheat, 9; picijng 
pears, 4. 

Where large acreages of peaches, early apples, or pears ^are grown, 
the tomatoes are competing for labor with crops that ordinarily are prof- 
itable. The acreage of tomatoes grown by farmers with a considerable 
acreage of these kinds of fruit, is usually so small that the conflict is not 
serious. These fruits are grown most extensively in the Niagara area, 
where the acreages of tomatoes per farm were small. 

Competition for the use of land also must be considered.- The rotation 
in which tomatoes are usually grown is: (i) a cultivated crop; (2) toma- 
toes; (3) oats; (4) wheat or hay; (5) hay. If tomatoes had not been grown, 
the crops which the farmers most commonly reported they would have 
grown were: com, 25; oats, 8; cabbage, 7; potatoes, 6. Com and oats 
ordinarily are not very profitable crops in New York. In 1920, outside 
of some tmck crops such as cucumbers and^ .melons which some of the 
growers reported they would have grown, probably none of the crops 
mentioned would have given as large a return per hour of labor as tomatoes. 

It is sometimes stated that tomatoes are valuable in the rotation due to 
their effect on the yield of following crops. Since in New York no crop 
is so generally grown after tomatoes as is wheat after peas, it was impossible 
to obtain comparable information as to this effect of tomatoes on the same 
crop on different farms. The farmers’ answers to the question as to 
what effect they had noticed in the 3delds of crops following tomatoes 
were as follows: good, 51; none, 51; bad, 16; no experience, 14. The 
good effects were generally ascribed to the heavy fertilization given to 
the tomato crop. 

VARIATIONS IN THE COST OF PRODUCING TOMATOES 

The variations in the cost of producing tomatoes on the 133 farms 
are shown in table 58. Between 75 and 80 per cent of the total tonnage 
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was produced at or below a cost of from $21 to $22 a ton. This tonnage 
was grown by 61 per cent of the producers on 64 per cent of the acreage. 


TABLE 58. Range of Costs of Producing Tomatoes on 133 Farms in 1920 


Cost per ton 

Num- 

ber 

of 

farms 

Per 

cent 

of 

total 

farms 

Per cent 
of farms 
at this 
cost or 
lower 

Acres 

Per 

cent 

i of - 

! total 

1 acres 

1 

Per cent 
of acres 
at this 
cost or 
lower 

Tons 

Per 
cent 
of i 
total 
tons 

Per cent 
of tons 
at this 
cost or 
lower 

Yield 

per 

acre 

(tons) 

Sio 

3 

2.3 

2.3 

17.0 

2.8 

2.8 

319 

6.1 

6.1 

18.8 

II 

4 

3.0 

5.3 

16.6 

2.8 

5-6 

241 

4.6 

10.7 

14. 5 

12 

I 

0.7 

j 6.0 

2.5 

0.4 

6.0 

234 

0.6 

11.3 

13.6 

13 

8 

6.0 

12.0 

40.0 

6.6 

12.6 

415 

7.9 

19-2 

ro.4 

14 

10 

7.5 

19.5 

39.0 

6.5 

19- 1 

457 

8.7 

27.9 

II. 7 

IS 

9 

6.8 

26.3 

46.8 

7.8 

26.9 

544 

10.4 

38.3 

II. 6 

16 

5 

3.8 

30.1 

17.8 

3.0 

29.8 

241 

4.6 

42.9 

13 . 5 

17. 

II 

8.3 

38.3 

70.0 

II. 6 

41-5 

680 

13.0 

55-9 

9.7 

18 

12 

9.0 

47.4 

37.8 

6.3 

47.7 

348 

6.6 

62.5 

9.2 

19 

7 

5*5 

52.6 

48.5 

1 8.1 

55.8 

394 

7-5 

70.0 

8.1 

20 

6 

4-5 

57.1 

25 . 5 

4-2 

60.0 

202 

3.8 

, 73.8 

7.9 

21 

5 

3.8 

60.9 

23-5 

3.9 

63.9 

193 

3-1 

1 77.5 

8.2 

22 

6 

4-5 

65.4 

25.0 

4.2 

68.1 

174 

3.3 

80.8 

7.0 

23 

7 

5-3 

70.7 

37-7 

6.3 

74-3 

265 

5.1 

85.9 

7.0 

24 

6 

4.5 

! 75.2 

20.5 

3.4 

77.7 

168 

3-2 

89 I 

8.2 

25 

4 

3.0 

78.2 

14-5 

2.4 

80.2 

97 

1.8 

90.9 

6.7 

26 i 

2 

1 . 5 

79.7 

12.0 

2.0 

82.1 

64 

1.2 

92.2 

53 

27 

2 

l.S 

81 . 2 

4.0 

0.7 

82.8 

23 

0.4 

92.6 

5.8 

28 

I 

0 7 

82.0 

2.0 

0.3 

83.1 

13 

0.2 

92.9 

6.5 

29..^ 

3 

2,3 

84.2 

15.0 

2.5 

85.6 

65 

1.2 

94-1 

4-3 

2 

I 5 

85.7 

7.0 

1.2 

86.8 

32 

0.6 

94-7 

4.6 

31 

I ! 

0 7 

86 . s 

3.0 

0.5 

87.3 

14 

0.3 

95.0 

4.7 

32 

3 

2 3 

88.7 

6.5 

1. 1 

88.4 

35 

0.7 

95.6 

5-4 

33 

I 

0 7 

89.5 

6.0 

I.O 

89.4 

31 

0.6 

96.2 

5.2 

34 

3 

2.3 

91.7 

7-2 

1.2 

90.6 


0.8 

97.0 

5.7 

35 

2 

1.5 

93.2 

9.0 

1.5 

92.1 

46 

0.9 

97.9 ! 

5.1 

38 

I 

0,7 

94-0 

2.3 

0.4 

92.4 

9 

0.2 

98.1 

3-9 

40 

2 

1.5 

95-5 

23-5 

3.9 

96.3 

55 

I.O 

99.1 

2.3 

41 

I 

0.7 

96.2 

5.0 

0.8 

97.2 ' 

15 

0.3 

99.4 

3-0 

45 

I 

0. 7 

97.0 

3.0 

0.5 

97.7 

14 

0.3 

99-7 

4.7 

47 

I 

0.7 

97 7 

2.0 

0.3 

98.0 

5 

O.I 

99-8 

2-5 

60 + 

3 

2.3 

100 0 

12.0 

2.0 

100.0 

13 

0.2 

100. 0 

I.I 

All farms 

133 

100.0 

J 

602.2 

100.0 


5 . 247 

100.0 








labor requirements 

The time required to perform the various operations on the tomato 
crop is shown in table 59. The hours given are not the average time for 


TABLE 59. Average Hours per Acre Required to Perform Various Operations 
on the Tomato Crop on 133 Farms Growing 602.2 Acres in 1920 


Operation 

Number 
of times 
operation 
was 

performed 

Man 

hours 

1 

Horse 

hours 

Tractor 1 
hours 

Auto- 

mobile 

miles 

1 

Truck 

hours 

Plowing 


5.5 

II . ^ 

0.3 



Harrowing: 






Spring-tooth 

^ .Q 

4. 1 

Q .2 

0.2 



Spike- tooth 

0 • y 

0 . I 

0.2 

0.4 




Disking 

0.7 

0.9 

1 .7 

0.2 



Rolling 

I . 5 

1 .0 

2.0 




Planking 

0.2 

0.2 

0.4. 




Cultipacking 

1 0 . I 

O.I 

0.3 
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TABLE 59 {continued) 


Operation 


Putting in cover crop . . . 

Hauling fertilizer 

Applying fertilizer 

Hauling plants 

Taking care of plants . . . 

Hauling water 

Marking. 

Setting 

Resetting 

Returning flats 

Cultivating: 

Two-horse 

One-horse 

Hoeing 

Weeding 

Supervising 

Hauling and spreading] 

manure 

Hauling help for setting. . . 
Summer fallowing 


Total growing. 


Harvesting early crop . . . 

Hauling crates 

Picking for factory 

Hauling 

Hauling pickers ........ 

Returning empty crates . 
Making extra trips 


Total harvesting. 


Number 
of times 
operation 
was 

performed 


2.3 

3-3 


Man 

hours 


o. I 

0.7 

30 

2.2 

0.8 

O. I 
I.O 

18.3 

1.5 
0.5 

3 - 4 
10.7 

4 - 3 
0.7 
o. I 

2.5 

O.I 


62.0 


1-5 

1.6 

79.9 

18.9 

0.3 

0.3 

0.2 


102.7 


Horse 

hours 


o. I 
1.2 

1.5 

3.7 

O.I 

1.0 

4-3 

0.9 

6.8 
10.7 


5-1 

0.2 


61 . 1 


0.2 

2.6 

33-9 

0.5 

0.2 


37.4 


Tractor 

hours 


0.7 


Auto- 

mobile 

miles 


0 .2_, 


O.I 


0,2 


0.5 


O.I 

0.2 


2.8 

0.2 


3-3 


Total labor. 


164.7 


98.5 


0.7 


3-8 


Truck 

hours 


0.2 


0,2 


0. 1 
0.2 


1.7 


2.0 


2,2 


those doing the work, but were obtained by dividing the total number of 
hours spent on the operation by the total number of acres. The average 
hottrs required for performing a particular operation once may be obtained 
by dividing the average hours as given, by the number of times the oper- 
ation was performed. 

The land is plowed and fitted carefully, spring-tooth, spike-tooth, and 
disk harrows and rollers being most commonly used according to the nature 
of the soil. Different methods are used in applying fertilizer. The more 
common of these are with a grain drill and by hand after the plants are set. 
A method twsed by a few growers is to drill the fertilizer in the row with 
a potato planter, which at the same time makes a furrow in which the 
plants may be set. The time and the cost of performing this operation 
by these three methods are shown in table 60. The most economical 
method is with a grain drill. The use of a potato planter usually saves 



An Economic Study of the Production of Canning Crops 59 

marking on5 way. A few growers who made heavy applications of 
fertilizer drilled a part and put the remainder in the row with a potato 
planter. 


TABLE 60. Hours Required, and Cost of Applying Fertilizer per Acre, by 

Different Methods, 1920 


Method of application 

Num- 

ber 

of 

farms 

Average 
quantity 
of fertilizer 
per acre 
(pounds) 

Hours per 
acre applying 
fertilizer 

Cost per 
acre of 
applying 
fertilizer* 

• 

i 

Man , 

Horse 

By hand after plants were set ' 

59 1 

497 

5.4 


12.27 

Drilled 

38 

574 

1-4 

2,6 

1.44 

In row with potato planter 

7 

865 

2.5 

5.0 

2.68 


* Labor was charged at the average cost on all farms, 42 cents per hour for man labor, 24.5 cents for 
horse labor, and 8.2 cents for use of equipment. 


The plants are most commonly set in checkrows from 3 to 4 feet apart. 
Hand-setting is the most usual method, altho on some farms a planter 
is etnployed. The relative cost of the two methods is shown in table 61. 
The time required to mark out also is saved when a machine is used. 
When the plants are set by hand, the rows are usually furrowed out with 
a cultivator or a shovel plow. 


TABLE 61. Hours Required, and Cost of Setting by Different Methods, 

133 Farms, 1920 


Method of 
setting 

Number 
of farms 

I Acres of 

1 tomatoes 
per farm 

Yield 
per acre 
(tons) 

1 

! Hours per 

I acre setting 

Cost per 
acre 
setting* 


Man 1 

Horse j 

By machine 

38 

95 

4.8 

4-4 

1 

8.4 

12 . 7 

7.4 

$ 7.75 

9.67 

By hand 

8.8 

20.7 

3.0 




* Labor was charged at the average cost on all farms, 42 cents per hour for man labor, 24.5 cents for 
horse labor, and 8.2 cents for use of equipment. 


Two-horse cultivators were used to a greater extent than one-horse 
cultivators. The average time per acre for each cultivation was 1.5 hours 
when two horses were used and 3.3 hours when one horse was used. At 
the average labor rates, the cost was about 80 cents per acre less for each 
cultivation when two horses were used. 

The time required to perform the various operations in growing tomatoes 
is combined into four groups in table 62. The man hours p:5r acre were 
slightly lower in the Chautauqua area than in the Orleans area, and 
the horse hours were considerably lower. The greater use of tractors 
in the Chautauqua area accounts for part of this difference. In the Chau- 
tauqua area, tomatoes are grown on land that requires less fitting than 
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in the other areas, the soils in general being lighter. TheMifference in 
the quantity of manure used per acre accounts for the variation m the 
time required to haul and spread manure. The hours in the Niagara 
area were the highest of the three sections for each group of operations 
except plowing and fitting, due to the smaller acreages grown. 


TABLE 62. Hours Required to Perform Various Groups of Operations 
Growing Tomatoes in the Different Areas in 1920 


Operations 

Hours per acre 

Orleans 

Niagara 

Chautauqua 

Man , 

Horse 

Man 

Horse 

Man ; 

Horse 

Plowing and fitting* 

Setting, etc 

Cultivating, etc 

Hauling manure 

Total labor for growing 

12.7 
27.6 
18.9 i 

31 

31-7 

12.9 

17.6 

6.7 

14-7 

29.0 

19-9 

3-7 

as. 7 

15-7 

20.6 

1 7-0 

10.7 

28.4 

19.0 

1.4 

19.8 

II . 3 
16.0 
2.8 

62.3 

i 68-9 

67.3 

72.0 

59-5 

49,8 


* In addition to the figures given, tractors were used an average of 0.3 hour per acre m the Orlean^^ area 
and an average of i hour per acre in the Niagara and Chautauqua areas. 


The crates or baskets for the tomatoes are furnished by the companies. 
The Heinz Company furnishes a conical-shaped basket holding about 
five-eighths of a bushel. This is the commonest type of container in the 
Chautauqua area. The crates generally used in the other areas hold 
about the same quantity. The time required to pick and haul a ton of 
tomatoes in the various areas is given in table 63. While the hours per 
ton were higher in the Chautauqua area than in the Orleans area, the 
cost per ton was practically the same because of the lower cost of labor 
per hour. 


TABLE 63. Average Labor Requirements per Ton Harvesting Tomatoes, 

on 133 Farms in 1920 



Orleans 

i 

Niagara 

Chau- 

tauqua 

All 

farms 

Man hours per ton picking 

7.6 

10. 0 

10.4 

9.2 

Man hours per ton hauling 

2.2 

2.5 

2.0 

2.2 

Horse hours per ton hauling 

3.9 

4.6 

3.5 

3-9 

Truck hours per ton hauling 

0.2 

0.2 ) 

0.2 

0.2 

Man hours per ton for total harvesting. 

10. 1 

13.0 

12.9 

II. 8 

Horse hours per ton for total harvesting. 

4.4 

5.4 ! 

3.6 

4-3 

Truck hours per ton for total han^-esting. 

0.2 

0.2 

0.3 

0,2 

Cost of harvesting per ton 

$6.44 

I8.07 

$6.51 

$ 6.79 

Miles to receiving station 

*> 

3.4 

31 

2.3 

2.9 


Estimates of the time lost in waiting at the receiving point to unload 
tomatoes were obtained, The average length of time lost per acre was 
estimated to have been 4.2 hours in the Orleans area, 3.2 hours in the 
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Niagara area, ^nd 4 hours in the Chautauqua area. This time was included 
in the length of time spent in hauling. The tonnage of tomatoes which 
the canning companies were required to handle was above normal and a 
certain amount of delay was unavoidable. In the Niagara area, where 
the tomatoes for the most part were delivered at loading stations to be 
shipped to Rochester, a number of extra trips had to be made to get crates. 
The hours per acre hauling crates in the Niagara area and the adjoining 
area, Orleans, with substantially the same yield, were as follows : 


Man Horse Truck 
^ hours hours hours 

Niagara 4.0 6.2 0.8 

Orleans 1.7 3.2 


At the rates at which it was charged, the extra labor spent in the Niagara 
area amounted to ovef $3 an acre. 

FACTORS affecting THE COST OF PRODUCTION OF TOMATOES 
Yield per acre 

The yield per acre is probably the most important single factor affecting 
the jc^ost per ton in the production of tomatoes. The relation between 
the 3deld per acre and the profits is shown in table 64. The costs in 
detail for each yield group are given in table 65. 


TABLE 64. Relation between Yield of Tomatoes per Acre, and Returns 

ABOVE THE CoST OF HARVESTING, 1 33 FaRMS, I92O* 


Yield per 
acre (tons) 

Num- 

ber 

of 

farms 

Average 
yield 
per acre 
(tons) 

1 

Average 

growing 

cost 

per acre 

Increase i 
in growing 
cost per 
acre over 
lowest- 
yielding' 
group 

Return 
per acre 
above 
cost of 
harvesting 

Increase in 
return per 
acre above 
cost of 
harvesting, 
over group 
with lowest 
yield 
per acref 

Less than 8 . . . . 

55 

5-5 

$101 


$ 73 

$ 65 

8-1 1 

47 

9-4 

104 

$ 3 

138 

Over II 

31 

14.3 

116 

15 

! 219 

146 


*The correlation coefficient between the yield per acre and the cost per ton was - 0.335 ±0.052. 
t A small part of this increase was due to the fact that more of the farms in the higher-yielding groups 
were located in the Orleans and Niagara areas, where a higher price was paid per ton. 


The growing cost per acre increased only $3 between the farms that had 
yields of less than 8 tons per acre and those that had yields of from 8 to 1 1 
tons per acre. However, there was an increase in the average yield per 
acre of 3.9 tons, and of $65 in the return per acre above the-^ost of har- 
vesting, between those two groups of farms. The increase in the growing 
cost per acre was only $15 between the lowest- and the highest-yielding 
group, while the increase in the return above the cost of harvesting 
amounted to $146 per acre. 
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TABLE 65. Average Cost of Producing an xIcre of Tomatoes Ln Farms with 
Different Yields per Acre, 1920 


Item 

Yield less than S tons 
per acre, SS farms, 
236.8 acres, averaging 
5.5 tons per acre 

Yield 8 to II tons per 
acre, 47 farms, 224.5 
acres, averaging 9.4 
tons per acre 

Yield over ii tons per 
acre, 31 farms, 120.9 
acres, averaging 14.3 
tons per acre 


Quantity 
per acre 

Cost 
per acre 

Quantity 
per acre 

Cost 
per acre 

Quantity 
per acre 

Cost 
per acre 



$21. 69 
12.30 

4.30 

25.82 

14.26 

4.77 

1.66 


$21.56 

14.30 

3,42s Tl . . . 

$23.34 




^ 600 lbs 

13.83 

Manure charged to toma- 

2 tons 

3,1 tons 

6.22 

4,9 tons.. . 

10.36 

Labor growing tomatoes: 

63.2 hrs 

58.2 hrs — 

58.2 hrs 

38.0 hrs 

60.4 hrs 

60.4 hrs 

24.41 

67.0 hrs — 

29.92 


14.86 

68.3 hrs — 

16.73 


4.97 

68.3 hrs — 

5.60 


1. 00 

0.6 hr 

1. 13 

Use of automobile and 



0.22 


0.39 

Miscellaneous growing ex- 


0.29 
1. 91 

13.73 


0.30 

2.03 

14.4b 


0.04 





2.30 





11.74 







$ 101.34 


$104.33 


$113.58 





Labor harvesting tomatoes: 
Human 

74-9 hrs.... 

23-8 hrs 

23.8 hrs 

$30.31 

6.33 

107.6 hrs 

38.9 hrs 

38.9 hrs 

$43.98 
9 . 54 

3.19 

3.76 

0.59 

0.53 

152.7 hrs 

$66 II 

Horse 

Use of ecjuipment 

58.9 hrs 

58 . 9 hrs — 

14.43 

4.83 

Use of automobile and 
truck 

2.63 

0.49 

0.37 

4. 17 

Miscellaneous harvesting ■ 
expenses 




0.81 

Interest on harvesting costs 




0.8s 




Total harvesting cost . 

i 

$42.25 


$61.59 


$91.20 




Total cost of crop 


$ 143-59 


$165.92 


$206.78 






Tomatoes disposed of other 
than to factory 

0 . 1 0 ton . . . 

$ 2.98 
111.83 

0 . 06 ton .... 

$ 2.03 
197.54 

0 . 08 ton . . . 

$ 2 . t8 

Tomatoes sold to factory. 

3-38 tons... 

9.38 tons. . . 

14.18 tons.. . 

308.09 

Total receipts from toma- 
toes * 

5.48 tons. . . 

$114.81 

9.44 tons. . . 

$199.57 

14.26 tons. . . 

$310.27 


Price received per ton 


$20.95 


$21.14 


$21 . 76 





Cost per ton growing 


1 $18.49 
7.71 


$11.06 

6.52 


$8.10 

6.40 

Cost per ton harvesting. . . 








Total cost per ton 


$26.20 


$17.58 


$14.50 





Return per hour of human 
labor 


$0.20 


$0.62 


$0.91 






The estimated tonnage per acre not harvested for the three groups was as follows: with yield less t han 
8 tons, 3.2 tons; with yield from 8 to ii tons, 2.2 tons; with yield over ii tons, 2.5 tons. 

The average land cost per acre was lower in the highest-5delding group 
than in the other two groups. A large proportion of the farms in this 
group were located in the Orleans and Niagara areas (table 66), where 
the land had a lower value per acre than in the Chautauqua area. Land 
values are based, not on superiority for producing tomatoes alone, but on 
advantages for producing a variety of crops. The advantage of a par- 
ticular location for tomatoes will vary from year to year. When the 
delivery of the crop was cut down in 1920, the growers on the lighter 
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sandy and gravelly soils had a larger proportion of their tomatoes har- 
vested than did the growers on the silt and clay loam soils. An early 
frost would operate in the same way. Also, a dry year would give the 
greater advantage to the heavy soils, and a wet year to the lighter soils. 
The value of land does not represent the advantage that a particular 
kind of land may have in any one year. 


TABLE 66. Farms in Each Area with Different Yields of Tomatoes, 1920 


Yield per acre 
(tons) 

Orleans 

Niagara 

Chau- 

tauqua 

All farms 

Less than 8 

19 

13 

23 

55 

8-11 

15 

17 

15 

47 

Over II 

15 

13 

3 

31 

All farms . . . ; 

49 

43 

41 

133 


The proportion of tomatoes produced on farms with different yields 
per acre is given in table 67, Forty-two per cent of the farms having 
yields of less than 8 tons of tomatoes per acre produced only 27 per cent 
of th^ total tonnage of tomatoes. 


TABLE 67. Proportion of Tomatoes Produced on Farms with Different 
Yields per Acre, 133 Farms, 1920 


Yield per acre 
(tons) 

Number 

of 

farms 

Per cent 
of total 
farms 

Number 

of 

acres 

Per cent 
of total 
acres 

Number 

of 

tons 

Per cent 
of total 
tons 

Less than 8 

55 

42 

256.8 

43 

1 ,406 

27 

8-1 1 

47 

35 

1 224.5 

37 

2,118 

40 

Over II 

31 

23 

120.9 

20 

1.723 

33 

All farms 

133 

100 

' 602 . 2 

100 

5.247 

100 


Some factors have considerable influence on the 3deld per acre but 
do not increase the cost of production. Some of these are, setting plants 
and cultivating at just the right time and in the proper manner, and favor- 
able weather conditions. Certain other practices increase yields but also 
increase costs. Whether or not these are profitable depends on whether the 
value of the increased yield is greater than the cost of the practice. 

Acres of tomatoes per farm 

Most of the growers raise small acreages of tomatoes (table 68). In 
the Niagara area, none of the farmers interviewed grew more than 5 
acres. In the Chautauqua area there were a considerable number of 
growers who had fairly large acreages. 

While the farmers growing small acreages are more numerous, a com- 
paratively few who grow larger acreages raise a considerable proportion 
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kept accounts. This is due to a number of causes: larger a^eages were 
grown; a larger number of the farms were located in the Orleaiis ana 
Chautauqua areas, w^here the hours per acre were, on the average, 
tractors and other labor-saving machines were used to a greater extent , 
the farms were a selected group of farms, on which the general emciency 
might be expected to be better. 


TABLE 73. A\^rage Cost of Producing an Acre of ToMAmES in 1920 on Farms 
ON Which Accounts Were on the Crop, and on Farms on Which 
Cost Figures Were Obtained by the Survey Method 


Item 

Accounts — 26 farms, 
131.8 acres, averaging 
10.3 tons per acre 

Re(?ords — 107 farms, 
470.4 acres, averaging 
8.3 tons per acre 

Quantity 
per acre 

Cost 
per acre 

1 

Quantity 
per acre 

Cost 
per acre 


■2 

$23.38 
15-01 
! 8.07 

1 21.57 
; 13.03 

1 4.36 

1 1.75 

0.55 

0.29 

1.95 

13.15 

3,361 

$21.55 

12.89 

5-72 

27.38 

15.53 

5.20 

1. 18 
0.44 
0.24 
2.06 

13.73 

Fp:rti]-t 7 .pr 

664 lbs 

584 lbs 

Manure charged to tomatoes 

Labor growing tomatoes : 

Human 

3.6 tons. . . 

51.8 hrs 

53.2 hrs.... 
53.2 hrs.... 

1 .0 hr 

2.9 tons. . . 

64 . 9^hrs 

63.3*hrs.... 
63.3 hrs.... 
0.7 hr 

Horse 

Use of equipment 

Use of tractor 

















$103.11 


$105.92 




Labor harvesting tomatoes : 

Human 

112.8 hrs 

34. 5 hrs.... 
34.5 hrs.... 

$44.61 

8-45 

2.83 

5-67 

0.65 

0.58 

100. 0 hrs 

38.2 hrs 

38.2 hrs 

$42 . 02 

9.35 
3.13 . 

2.71 

0.58 

0.51 

Horse 

Use of equipment 

Use of automobile and truck. 

Miscellaneous harvesting expenses . 
Interest on hnrvest.inp^ costs 





Total harvest.inp' cost. 




$62 . 79 


$58.30 




Total cost of crop . .... 


$165.90 


$164.22 




Tomatoes disposed of other than to 
factory 

0.08 ton... 
10.26 tons. . 

1 

$ 2.67 
218.64 

0 . 08 ton . . . 
8.18 tons. . . 

$ 2.41 
173.24 

Tomatoes sold to factory 


Total receipts from tomatoes 

1 

10.34 tons. 

$221.31 

8.26 tons. . . 

$175-65 

Price received oer ton 


$21.40 


$21-27 




r 

Cost per ton growing 


$ 9-97 

6.07 


$12.82 

7.06 

Cost per ton harvesting 






Total cost per ton 


$16.04 


$19.88 
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COS'? OF PRODUCING TOMATOES IN OTHER STATES IN 1920 

New Jersey 

The New Jersey Agricultural Experiment Station has obtained informa- 
tion on the cost of producing tomatoes in southern New Jersey for the 
years 1918, 1919, and 1920. The average costs of Rowing tomatoes 
in 1920 in that section are given in table 74.® The yield per acre was 
lower and the cost per ton was higher than in New York. The expense 


TABLE 74. Cost per Acre of Producing Canning Tomatoes on 205 Farms 
IN. New Jersey Growing 2040.25 Acres of Tomatoes in 1920 


Item 

1 

Quantity 
per acre 1 

Cost 
per acre 

Cost of hotheci material .7 


$ 0.16 
0.61 
3.26 
1.04 
18.71 
16.28 
0.66 
0.81 

21.94 

10.61 

3.67 

0.92 

0.45 

0.14 

2.00 

11.30 

Seed 


Pla.nts 

1 ,338* 

Cover-crop seed. 

'"28. 2 lbs 

859 lbs 

Fertilizer t 

Manure f 

7 . 74 tons — 
0.24 ton 

Limej* 

Spray materials 


Labot growing tomatoes: 

Human 

57 - 4 hrs 

52 . 4 hrs 

Horse 

TTse of eqtaipment . . 

52 . 4 hrs 

Use of traetor 

0 . 6 hr 

Use of automobile and truck 


Insurance 


Interest 


Use of land 


Total growing cost 



$92-56 



Labor harvesting tomatoes : 

Human 

71.0 hrs 

$27.16 

5-72 

1.98 

5.04 

0.03 

313 

Horse 

28.3 hrs 

Use of equipment 

28.3 hrs 

Use of truck 

3 . 4 hrs 

Hauling 


Baskets 

2 %. A . 

Total harvesting cost 



$43-06 



Total cost of crop 


$135-62 


! 

Yield per acre sold 

5.74 tons.... 
6.07 tons 


Yield per acre including unharvested tomatoes 


Cost per ton growing tomatoes sold 


$16.13 

7-50 

Cost per ton harvesting tomatoes sold 




Total cost per ton of tomatoes sold 


$23.63 




* This IS the number of plants purchased. Plants that were raised are not included, 
t Quantity figures are for total applied . Cost figures are for proportion charged, which was influenced 
by rotation. 


® New Jersey Agr. Exp. Sta., Bui. 3S3'*S2-S3. 1921. 
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for seed and plants was considerably lower in New Jerse3% because there 
tomato plants are grown in the field. The cost of both fertilizer and manure 
was higher in New Jersey than in New York. The combined expenses 
for plants, fertilizer, and manure in the two States were about equa . 
The man and horse hours per acre were low^er in New 
acreages w’’ere growm per farm. The hours were a little higher than tor 
New York farms growing over 7 acres (table 70). 

Ohio 

Cost figures on tomatoes w'ere obtained in 1920 on 27 farms^in Wood 
County, Ohio, by the Ohio State College of Agriculture. The accounting 
method was used. The average cost per acre on 26 of these farms is 
given in table 75:® 


TABLE 75, Average Cost of Producing an Acre of ^Tomatoes on 26 Ohio 
Farms Growing 185.7 Acres in 1920 


Item 

Quantity 
per acre 

Cost 
per acre 


2 ,248 

$ 8.99 



2.40 


2.3 tons. . . 

7*90 

Labor growing tomatoes: 

34 hrs 

15-96 


34 hrs 

7-33 


34 hrs 

2.38 



3-07 



17.68 




1.58 



TTn+ol c^mwi-ncr pnfit, 


$67.29 



T'Atal TncjnrPQt.ino" PAst 


$33-46 



'Tntsti pn<;f' of PTA-n 


$100.75 



Yield per aero delivered 

6 . 4 tons . . . 
8.1 tons. , . 


Yield per acre including unharvested tomatoes 




Cost per ton growing tomatoes delivered 

1 

$10.51 

5-23 

Cost per ton harvesting tomatoes delivered 




Total cost per ton of tomatoes delivered 


$15-74 




An average of 7.1 acres of tomatoes per farm was grown on the Ohio 
farms. The average yield harvested per acre was lower than on the New 
York farms, and about the same proportion of the crop was not harvested. 
Very little fertilizer was used. The manure was charged at from $3 to 
$4 per ton. 

The houre of human and horse labor were less than in New York. 
The costs given were for farmers keeping accounts on the crop, therefore 
they might be expected to be lower than for average farms. Also, the 
acreage of tomatoes per farm was fairly large. Tractors were used on 


* Adapted from a mimeographed report by R. P. Taber. 
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42 per cent and machine setters on 81 per cent of the farms. :^wer 
plants and less fertilizer and manure were used per acre than m New Y or . 
Less time wks required to haul these materials to set the plante to ^ply 
the fertilizer, and to spread the manure. The majority of the 
used two-horse cultivators and cultivated only three or four times. Mo 
of the growers in New York used one-horse cultivators and estivated 
five or six times. The land in this part of Ohio can be prepared for plant- 
ing in less time than is required on New York farms, because the 
is more easily worked. Natural advantages, such as a more easily worked 
soil or land capable of produang high yields_ per acre without h y 
application^ of fertilizer, are likely to be offset, in part at least, by hign 

land value. ’ SWEET CORN 

The most important States in the production of sweet com for canning 
are the Middle-Western States of Iowa and Illinois. Howeve^ a con- 
siderable quantity of corn is packed in the Eastern States, particularly 
in Maryland, Maine, and New York. The high quality of com grown in 
a cool climate explains the importance of com canning in States toat 
are not ordinarily considered as important com-producing States. 
location of the factories canning com in New York State m 1920 is shown 
in figyre 5. Data on the cost of producing sweet com were obtained in 
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three areas — Orleans, Ontario, and Livingston. Accounts were kept 
on nine farms in Orleans and Genesee Counties; this area is designated as 
the Orleans area. Cost figures were obtained on twelve farms in north- 
western Ontario County. Records were obtained by the survey method 
on thirteen farms located on the Genesee River fiats between Geneseo 
and Mount Morris in Livingston County. The location of these areas is 
shown in figure 6. 

AGRICULTURAL CONDITIONS IN THE AREAS STUDIED 

The agricultural conditions in these three sections differ somewhat. 
The most important crops grown on the farms in the Orleans area were 
apples, winter wheat, hay, and various crops for canning factories. The 
niost important crops grown in the Ontario area were winter wheat, hay, 
alfalfa, apples, potatoes, and peas and sweet com for the canning factory. 
The topography is rolling, and the soils are principally loams and sandy 
loams well drained and well supplied with lime. In the Livingston area 
the most iniportant crops were peas and sweet com for the canning factory, 
winter wheat, hay, and beans. This area is located on the level land along 
the Genesee River. The soil is a silt loam, very deep and productive. 
Most of this land is subject to over-flow nearly every year. Injuly of 1920 
a considerable proportion of the land in sweet com in this area was flooded. 
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Two products, com and stalks, are produced by the sfweet-com crop. 
The economical production of sweet com requires that the stalks be used 
by some form of livestock. The Orleans and Ontario areas are not dairy 
sections. In the Livingston area dair}dng is more important, an average 
of twenty dairy cattle per farm being kept. A considerable number of 
sheep were kept in the Orleans and Ontario areas. 

The common rotation in which sweet com is grown on the upland soils 
in these areas is: (i) com or some other cultivated crop for one or two 
years; (2) oats, barley, or peas; (3) w-heat; (4) hay for one or two years. 
On the valley soils sweet com is often grown on the same field for a number 
of years in succession. When the land is to be seeded down again, the 
succession of crops would be as indicated for the upland soils. 

COST OF PRODUCTION 

^ The average cost of producing one acre of sweet com in 1920 on the farms 
visited in these three areas, is given in table 76. 

Seed, fertiliser, ajid manure 

Seed was a minor item in the cost of producing sweet com. It was 
in all cases furnished by the factory. The usual rate of seeding was a 
peck to the acre. Fertilizer also was a minor item of cost. Acid phosphate 
was the fertilizer most generally used. The common rate of application 
was from 200 to 250 potmds per acre. Manure was a larger item of cost 
than fertilizer. Neither fertilizer nor manure was used extensively in the 
Livingston area on the land in sweet com. This land is naturally very 
fertile. In all the areas, most of the manure charged to the sweet com 
was applied directly to the 1920 crop. 

Labor 

The largest item of cost was labor. The rates at. which the various 
classes of labor were charged in the different regions are given in table 77. 
The highest rates, both for hired and for family labor, were in the Orleans 
area. The high wages paid for help in this section during the season of 
1920 are indicated by the rate of 50 cents per hour paid for “ other hired 
labor ” during harvesting. This wage was paid to women for picking 


TABLE 77. Rates per Hour for Different Classes of Labor on Sweet Corn 

IN 1920 


Class of labor 

Orleans 

Ontario 

Livingston 

Growing : 

Operators 

$0.48 


Jo. 45 

Sons over 16 

0.40 

Other family 

yj . 

0.30 

n /I S 

0.40 

All family 

0 0 • 

01 L ' 

0.30 

Hired nffen 

\j . ^0 

Ct A “2 

0.43 

Other hired labor. 

u. 43 

0.40 

0-37 

Total hired labor 

0-39 

0.25 

0.31 


0 . /j*? 

Total growing: 

$0.45 

Jo. 42 

Jo. 33 
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% TABLE 77 {continued) 


" Class of labor 

Orleans 

Ontario 

Livingston 

Harvesting: 

Operators 

$0.48 

0.50 

$0.48 

0.40 

0. 19 
0.44 
0.40 

$0.44 

0.40 

0.30 

0.43 

0.36 

0.24 

0.32 

Sons over 16 

Other family 

All family .1 

0.48 

0.48 

0.50 

0.49 

Hired men 

Other hired labor 

Total hired labor 

0.40 

Total harvesting 

$0.48 

$0.42 

$0.35 



sweet com. On the farms on which they were employed, a considerable 
acreage of sweet com was not picked because it appeared more profitable 
to use the available help to harvest tomatoes and apples. 

The proportion of the work performed by the different classes of labor 
is given in table 78. In the Orleans area a larger proportion of the growing 
work was done by family labor than in the other areas, due to the smaller 
farms and the fewer acres of crops grown per farm. A larger proportion 
of the harvesting labor was hired in the Orleans area. Since this was for 
the most part hand work and came at a very busy season, extra help 
was necessary. The help included under '' Other hired labor was 


TABLE 78. Proportion of Wore on Sweet Corn Performed by Different 

Classes of Labor, 1920 


Class of labor 

Per cent of work done 

Orleans 

Ontario 

Livingston 

Growing: 




Operators 

45 

30 

13 

Sons over 16 

4 

3 

5 

Other family 

I 


2 

All family 

50 

33 

20 

Hired men 

33 

67 

40 

Other hired labor 

17 


AO 

Total hired labor 

50 

67 

80 

Total growing 

100 

100 

100 

Harvesting: 




Operators 

33 

27 

20 

Sons over 16 

4 

3 

7 

Other family 


A 

T 

All family 

37 

‘t 

34 

28 

Hired men 

41 

66 

46 

Other hired labor 

22 


26 

Total hired labor •. 

63 

! 66 

1, 

72 

Total harvesting 

100 

100 

100 
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the extra labor used to hoe and pick the com. This class of help was 
used extensively on the farms in the Livingston area, where large acreages 
were grown. 

Miscellaneous expenses 

In the summary of costs, the expenses of harvesting fodder are omitted 
and credit is given for the estimated value of stalks less the cost of harvest- 
ing. The expenses for twine and for silo filling were therefore not included. 
The only item left under this heading was the fee collected by the grower’s 
association on the farms in Genesee County included in the Orleans area. 

Use of Imtd 

In the Livingston area over 80 per cent of the com was groTO on cash- 
rented land. The most usual rent paid was $10 per acre in addition 
to the taxes. The average charge per acre for the use of land was slightly 
higher in this area than in the Orleans and Ontarid areas. 

RETURNS 

There are two sources of returns from sweet com — the com and the 
stalks. The principal return, however, is from the com. There are two 
bases on which sweet com is bought in New York State, the tmhusked 
and the husked. When bought on the unhusked basis, the weight of 
the unhusked com as drawn from the field is paid for. When bought on 
the husked basis, the loads as drawn in are weighed. A sample is taken 
from each load and husked. The percentage that the husked com from 
this sample represents of the xinhusked com, is calculated. This percentage 
is applied to the whole load and the farmer is paid for the calculated 
weight of husked com. This method is sometimes called averaging. 

In the Orleans area the com was bought on the husked basis. The 
growers from whom figures were obtained hauled into the factory 263,274 
pounds of unhusked com. They were paid for 199,382 pounds of husked 
com. The percentage of husked com, commonly known as the test, 
was 75.7. This com was all of the Evergreen variety. 

The low yield in the Orleans area was due to the complete failure of 
com on two farms, and the fact that a large acreage on another farm was 
not harvested because of the pressure of other farm work. The average 
yield of unhusked com on the harvested acreage was 3.35 tons per acre. 

The price paid for com of the Evergreen variety in the Orleans area 
was $2$ per ton of husked com, which, with a test of 75.7 per cent, was 
equivalent to a price of $18.92 for unhusked com. In the Ontario area 
the prices paid per ton of unhusked com for the different varieties were as 
follows: Evergreen and Hickox, $20; Golden Bantam, $32.50. The 
average 3delds per acre of’these three varieties in this area in 1920 were: 
Evergreen, 7646 pounds; Hickox, 7240 pounds; Golden Bantam, 5326 
pounds. With these yields and prices, the returns for com alone from 
the^ Golden Bantam were more than the returns from the other two 
varieties. ‘^However, the fodder from the Golden Bantam is usually 
considered to be worth less per acre. 

^ The average yield per acre and price per ton would vary with the propor- 
tion of the different varieties in the total acreage. The acreages of the 
different varieties grown are given in table 79: 
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TABLE 79. Acres of Different Varieties of Sweet Corn Grown in 1920 


. Variety 

Orleans 1 Ontario 

i 

Livingston 

Total 

Evergreen 

59-3 

30.0 

92.0 

IIO.O 

47.0 

20.0 

31.0 

15.0 

45.0 

28.0 

. 181.3 

IIO.O 

47.0 

48.0 
31-0 
44.2 
45-0 

28.0 

Earty Crosby 

Country Gentleman 



Hickox 


28.0 

Howling Mob 


Golden Bantam 


29.2 

Early Orange 


Charlevoix 



Total 



59-3 

87.2 

388.0 

534-5 



Miscellaneo^is returns 

The stalks may be used in various ways. Stock may be turned in 
and the stalks not cut, or the stalks may be cut and fed as dry fodder, or 
they may be put into silos. At the factories the husks and the cobs 
are stacked or put into silos. The growers usually have the privilege of 
buying the resiilting ensilage at a cost of $2 or $3 per ton. Where the 
growers had this privilege, the estimated value of this material above 
the price paid and the cost of hauling was credited to the crop. The 
miscellaneous returns represent, therefore, the estimated value of the 
standing stalks plus the value above cost of the silage obtained from the 
factory (table 80), The value of stalks was less in the Livingston area 
because most of the stalks were not har\rested until they had been badly 
frosted. 


TABLE 80. Miscellaneous Returns per Acre of Sweet Corn in 1920 


Source of return 

Orleans 

Ontaiio 

Livingston 

Value of standing stalks 

$10.4.0 

1.30 

$9 ■ 65 

1.78 

$6.13 

3-24 

Value of ensilage from factories, above cost to 
grower 

Total 

$11.70 

1 

?ii -43 

$ 9-37 



LABOR requirements 

The time spent on the various operations on the sweet-com crop is 
given in table 81. The land is fitted for sweet com in much the same 
manner as for any other cultivated crop. The greater part of the com 
in the areas visited was planted with a two-horse com planter. On several 
farms, particularly in the Ontario area, the com was gone over with a 
weeder before it was cultivated. The average number of estivations 
with a two-horse cultivator were: Orleans, 3 ; Ontario, 4.2 ; Livingston, 4. 
In addition to this, some cultivation was done with a one-horse etdtivator, 
the average number of cultivations being: Orleans, 0.2; Ontario, i.o; 
Livingston, 0.5. In the Livingston area the com was practically all 
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TABLE Si. Average Hours per Acre Required to Perform Va^ous Operations 
ON THE Sweet-Corn Crop in 1920 



21 fanns in the Orleans and Ontario 
areas 

13 farms in the Livingston area 

Operation 

Number of 
times oper- 
ation was 
performed 

Man 

hours 

Horse 

hours 

Tractor 

hours 

Number of 
times oper- 
ation was 
performed 

Man 

hours 

Horse 

hours 

Tractor 

hours 



5.4 

2.5 
0.8 
0.7 

0 . I 

0. 1 
0.4 
r.S 

0 . 2 
0.7 

I 7.7 

i 1.2 
4.4 

13.3 

6.2 
0.6 

1.4 
0.4 

0.2 

0.4 

1 . 5 

0. 1 

1.3 

15.4 

1.2 

0.6 

0.6 

0.6 




4.3 

2.3 
0.3 
1.6 
O.I 

0.1 

10.6 

s-s 

0 6 
^3 2 
0.3 

0,1 

0.4 

0 3 

0 . I 

Harrowing 

Disking. 

3-2 

0.8 

I.O 

0 . I 

3.0 

0.2 

2'. 0 

0. 1 

Cultipacking 

Hauling seed and fer- 
tilizer 



Planting. 

Replanting 

0.3 

I.O 


I.O 

0.9 

O.s 

1.8 

0.8 

0. 1 

Weeding 

Cultivating: 

0.7 

3.8 

0.5 


3.9 

0.5 

S .8 

I.O 

25.4 

0 . I 
I.O 

1 

0.7 



II . 6 
I.O 

1 


X VV ••••*•«.•» 

0 *n r\rc<a 



TTni=>i'n^ 



Transporting extra iieip 
for hoeing 





0,2 


Supervising 

Hauling and spread- 
ing manure 


2.1 

3-9 



1.7 

1 

Total 


27.8 

45.9 

1.8 


44.1 

37.7 

0.9 

Acres of sweet com per 









farm 


7.0 




29. i 

8 



hoed. The land in this section is extremely good grass land, and the 
grass will grow as well in a cornfield as elsewhere unless measures^ are 
taken to keep it out. The time required to perform the various operations 
was similar in the Orleans and Ontario areas. More rnan hours per acre 
were required in the Livingston area because of the hoeing. Other opera- 
tions were performed in less time in the Livingston area than in the other 
areas because of the larger acreages grown per farm. The hours required 
to harvest an acre and a ton of com, and the cost per ton, are given in 
table 82 : 


TABLE 82. Average Labor Requirements Harvesting Sweet Corn and 
Hauling to Factory in 1920 



Orleans 

Ontario 

Livingston 

Yield per acre (tons) * 

2.2 

3,4 

2.7 

Loads per acre 

1.3 

2.5 

1.8 

Distance to factory (miles) 

1.8 

1 .3 

2.9 

Man hours per acre harvesting 

13.6 

10.9 

22.7 

20.8 

Horse hours per acre harvesting 

15-9 

1.4 

13-0 

Truck hours per acre harvesting 

Man hours per ton harvesting 

6.2 

1 6.7 

7-7 

Horse hours*>per ton harvesting 

5-0 

4.7 

4.8 

Truck hours per ton harvesting 

‘ 0.4 

Cost of harvesting per ton 

$4.75 

; $4.76 

$4.28 



* Tons per acre of nnhusked com. 
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^ STRING BEANS 

New York State leads in the production of string beans for the canning 
factory. The factories that pack beans are distributed thruout the State. 
The beans are grown for the most part on land operated by the canning 
companies. ^ At Albion, in Orleans County, however, the canning company 
contracts with farmers for beans for canning. Accounts on their bean 
crop were kept by three farmers in this section in 1920. The average 
cost per acre of producing the crop on these farms in that year is given 
iri table 83. Efficiency in the use of labor on these farms was probably 
higher than the average. 


TABLE 83. Average Cost of Producing an Acre of String Beans on 3 Farms 
in Orleans County, Growing 22 Acres, in 1920 


Item 

Quantity 
per acre 

Cost 
per acre 

Per cent 
of total 
cost 

Seed 

T T hl1 

$ 8.64 

3.34 

^.68 

14.3 

5-5 
6. 1 

Fertilizer 

220 Ibfi 

Manure charged to string beans 

1 . 8 tons . . . 

Labor growing string beans: 

Human 

30 6 hrs 

13-18 

9.91 

3 - 32 

4 - 74 
0.48 

10.62 

22 n 

Horse 

/]0 3 hrs 

t6 4 

Use of equipment 

40 5 hrs 


Use of tractor 

2 7 hrs 

7.9 

0.8 

Interest on growing costs 


Use of land 


17.6 



Total growing cost 


$ 57-91 

1 9^-1 



Labor harvesting string beans:* 

Human 

2 T "hrs 

$0.95 

I .04 

0.35 

1 . 6 

Horse 

/j 2 brs 

T 7 

Use of equipment 

4 2 hrs 

0 . 6 




Total harvesting cost 


$2.34 

"Z Q 



0 ' y 

Total cost of crop 


$60.25 

100.0 



Returns from crop 

2 ,432 lbs 

$48 . 64 




Price per ton 


$40.00 





Cost per ton growing 


$47-63 

1.92 


Cost per ton harvesting 






Total cost per ton 


$ 49-55 






* No labor for picking tbe crop was included in tbe cost, as this was paid by the canning company, 
i he farmer was required to haul the beans to the factory. 


The price paid was 2 cents a pound. The average yield was 2432 pounds 
per acre. The variety was Refugee Wax. These fields were picked only 
once. After the first picking, disease developed, which spotted the pods 
and made^ them worthless for canning. Much better yields of beans have 
been obtained on these farms in previous years. Sometimes, after the beans 
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statable for canning are all picked, a crop of ripe beans can pe harvested for 
seed. The disease present in 1920 made this impossible on these larms. 

LIMA BEANS 

Lima beans are not grovm extensive^ in New York. In northeastern 
Genesee Cotint}^ they are grovm to be used by the local canning company. 
Accounts were kept by four farmers in this section on their lima-bean 
crop in 1920. The average cost of producing one acre of lima beans in 
1920 on these farms is given in table 84. Efficiency in the use of man 
labor on these farms was probabl}^ higher than the average. ^ 

The labor growing lima beans was very similar to that on string beans 
except that less hoeing was done. The beans were harvested with bean 
pullers and drawn to the factor}^, wffiere they were threshed. The roughage 
was kept by the factory. 


TABLE 84, Average Cost of Producing an Acre of Lima Beans on 4 Farms 
IN Genesee County, Growing 12 Acres, in 1920 


Item 1 

j 

Quantity 
per acre 

! : 

' Cost 
per acre 

Per cent 
of total 
cost ■ 

Seed 

0 . 6 bu 

5-72 

" 8.3 

Ferti1i2f=!r 

I 17 lbs 

0.25 

0.4 

Manure charged to lima beans 

4. 1 tons — 

23.0 hrs 

6.92 

10. 1 

Labor growing lima beans : 

Human 

10.45 

15-2 

Horse 

. 2 hrs 

14.00 

20.5 

Use of equipment 

57.2 hrs 

4.69 

6.8 

Interest on pro win? costs 


0.91 

10.25 

1-3 

Use of land 


15.0 



Total ?rnwin? cost 


$53-19 

77.6 



Labor harvesting lima beans: 

Human 

15.3 hrs 

$7-26 

5-46 

1-83 

0.72 
0.07 1 

1 

10,5 

Horse 

22.3 hrs 

8.0 

Use of equipment 

22 . 3 hrs 

2.7 

Association charges 


I . I 

Interest on harvesting costs 


0. 1 




Total harvesting cost 


$ 15-34 

22.4 



Total cost of crop 


$68.53 

100.0 



Returns from crop 

1 ,290 lbs 

$77.41 




Price per ton 


I12O.OO 





Cost per ton growing ^ 


$82.47 

23.78 


Cost per ton harvesting 






Total cost per ton 


$106.25 
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PEAS FOR THE CANNING FACTORY 

A falank iot detemunm^g the cost of production of and cnltorml data concerning peas for the canning factory. 

Prepared by the Department of Agricnltural Econonuca and Farm Management, and the Division of Vegetable Gardening 
(Department of Farm Crops) New York State College of Agncnlture at Cornell Dmversity, Ithaca, N. Y. 


Canning factory .u— 


Post Office 

Location of viner 


Acres of peas planted-. 


Labor on Peas for the Canning Factory 


Operation 


Plowing (Depth 

Harrowing— spring tooth (times 
Harrowing— spike tooth (times 

Disking (times 

Rolling or planking (times 

Hanling fertilizer to farm 

Hauling fertilizer to field 

Hanling seed to farm 
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Rotation on Land in Peas for tite Caflnlag Vtetorj 
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Comparitive snccess of seediags with these crops 
of (if seedings with peas=:100) 

Honrs required to flt an 
for wheat after these ci 

acre 

■ops 

Yields of 
wheat after 
these crops 

Crop seeded in 1920 
with peas? 


Alfalfa ! 

Timothv and clover 

Man 

Horse 

Tractor 

Peas i 

100 

100 1 




bn. 


Barley 






bu. 

Rates of seeding? 

Oats 






bn. 


Wheat 






bu. 


Beans 

X 

X 




bu. 



What other farm operations did work oo peas conflict with? 


What crops have peas taken tlie place of in yonr rotation ? 


SoBunary — Costs and Returns 



1 Total 

Per 

acre 

1 Per ton 


Amount 

Value . 

Amount 

1 Value 

1 Amount 

V,dne 

Seed 

ba. 


bu 

!■■■ 

IHBIIb 


Fertihrer 

. lbs 


lbs. 

SB 

IHH|H 


• Maanre 

tons 


tone 

\mm 

IBBhI 


Lime 

tons 


tons 

IHHHI 

imHo 


Labor— growing 

X 

X 

X 

in 

iSbBS 

X 

Total— hamaa 

hr. 


hr. 

iw^m 

IHHB9 


Horse 

hr. 


hr. 

'SB 

iBBSHal 


Sqaipment 

hr. 


IHHIIHillllQII 


HHB9 


Trsibtor 

hr. 


IBB 

!^S 

HHEB 


Auto 





BHH 


Track 




HHHl 



Miscellaneons espenses— growing 

X 


HBHH 


X 

■mBii 

Interest on growing costs 

X 


SB 

bBSh. 

X 


Use of land 

acres 


lacre 

• 

acres 


Use of buildings 

X 


■ X 


X 


Total cost— growing 

X- 


X 


X 


Labor— harvesting and marketing 


X 

X 

X 

X 


Total— haman 



hr 


hr. 





hr. 


hr. 


Equipment 

hr. 


hr. 


hr. 


Anto 







Track 







Miscellaneons eipenses— harveshng and marketing 



X 

HBi 



Interest on' harvesting and marketing costa 



X 

■■■1 


IHHIHIIIil 

Use of buildings 



X 


HBHIi 

HHlI 

Total cost— harvesting and marketing 

X 


X 


X 

■BBlI 

Total cost— crop 

X 


X 


X 


Miscellaneons receipts 

X 


X 


X 


■ Net coat -of shelled peas 

X 


X 


X 


Shelled peas sold to factory 

tons 


tons 


1 ton 


Profit or loss 

X 


X 


X 



Record taken hy - Date 


Copied by 


Checked b y 
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THE CABBAGE MAGGOT, 

WITH SPECIAL REFERENCE TO ITS CONTROL 


Choriopkila brassicae Bouche 

Order, Diptera Family, Antkomyiidae 

Glenn W. Herrick and Wallace Colman 

• 

The cabbage maggpt, introduced into this country from Europe early 
in the nineteenth century, is a pest of long standing. During the summer 
of 1894 Professor M. V. Slingerland, then entomologist of this experiment 
station, made a brief investigation of the life history of the maggot and 
the injuries it produces, knd particularly of its ravages on Long Island. 
In this investigation Professor Slingerland brought together the many 
scattered facts recorded about this pest and combined these with the 
new' facts gained by his own observations, publishing the whole as Bulletin 
78 of the Cornell Universit^^ Agricultural Experiment Station (Slinger- 
land, 1894). Among the many materials that had been recommended 
for the ^jontrol of the cabbage maggot Slingerland mentioned corrosive 
sublimate, and remarked, “We have but little faith in its effectiveness, 
but it should be further tested.’' It is particularly gratifying to the 
writers, therefore, that after an interval of nearly thirty years they have 
been able to carr\' out Professor Slingerland’s suggestion that this material 
should be further tested. The tests, however, have given results which 
are not in keeping with his lack of faith in the material, but which, on 
the contrar\^ have shown that corrosive sublimate promises well as a 
successful agent of eontrol for the cabbage maggot. 

ECONOMIC importance 

In general, the cabbage maggot is a pest of northern latitudes. For 
example, in the United States no injurious outbreaks have been reported 
south of Pennsylvania, Ohio, and Illinois. On the other hand, the maggot 
is a serious pest throughout New England and the northern tier of States, 
and throughout at least the southern part of Canada. 

As wdth other insect pests, the injuries of the cabbage maggot vary 
from year to year. In some years the outbreaks are very serious, whole 
crops being completely destroyed; while in other years the injuries are 
hardly noticeable. In New York State the insect has been especially 
noticeable in the trucking regions about the large cities. In some cases 
growers have abandoned the raising of early cabbages. The maggots are 
particularly injurious to radishes, to early cabbages in the field, and to 
late cabbage plants in the seedbeds, which are grown for the late crop. 
They attack cauliflower also, and constitute an important source of in- 
jury to this vegetable. While the seriousness of the pest varied from 
>ear to year, it is ever present and undoubtedly takes its toll every 
season. 
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Nature of injuries 

The injuries of the cabbage maggot are confined to the larval stage. 
The maggots burrow in the stems and the roots of the host plants, destroy- 
ing the epidermis and the tissues and absorbing the juices. Often they 
merely make shallow grooves on the surface of the undergroimd parts 
of the stem or on the roots, destroying mainly the epidermis. Oftener, 
however, they burrow their channels deeper into the cortex just beneath 
the epidermis. In the case of young cabbage plants the maggots may 
burrow upward into the stem above ground and even into the larger leaf 
stems. Severe!}^ injured roots often decay and disintegrate. If a cabbage 
plant is badly infested, it turns a sickly bluish color and there is a tendency 
for it to -wilt and topple over under the hot rays of the sun. 

In the case of radishes, the tubers are 
often channeled through and through with 
the small brown burrows of the maggots 
(fig. i). Usually the white tissues of 
badly infested tubers become blackened 
and eventually decay to a greater or less 
extent, becoming wholly unfit for table 
use. Radishes, unless very badly infested, 
do not usually wilt down as do cabbage 
plants. 

The first indication of the presence of 
the maggot in cabbages is a noticeable 
retardation in the growth of the plants. 
This retardation of growth is very notice- 
able where unprotected plants are growing 
alongside of a field of protected plants. 
Although the maggots may be too few to 
cause wilting, yet, if ^ny are present, they 
are taking their toll from the nutrient 
juices of the plants and the growth is be- 
ing retarded. The authors believe that in 
many cases, perhaps in most cases of in- 
festation, the damage caused by the maggots 
does not consist so much in the number of plants actually killed as in the 
number of plants retarded in their growth. In the growing of cabbages for 
the early market this is a very important phase of injury, as the results 
of these experiments clearly show. 



Fig. I. A RADISH CUT IN SECTION 
TO SHOW THE BURROWS OF THE 
MAGGOT 


LIFE HISTORY 

So far as the writers have been able to determine, in the vicinity of 
Ithaca the cabbage maggot passes the winter as a puparium in the soil. 
No evidence indicating that the adults hibernate was obtained. Schoene 
(1916) says, in regard to hibernation, that his observations '' indicate that 
about jGeneva, New York, .practically all of the insects winter as puparia 
and that the adults do not hibernate.” On the other hand, it is possible 
that on Long Island adults may hibernate, and Smith (1896) believes 
there can be no question that in New Jersey the winter is passed in the 
adult stage. 
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Appearance of the flies in spring 

m 

At Ithaca in 1922 the first flies were taken on May 3 in a sheltered ravine 
a short distan,ce from a field where cabbages had been grown the previous 
year. These flies had evidently 
recently emerged from puparia 
and were all males. The first 
females were taken on May 10. 

(Fig. 2.) 

An attempt was made to corre- 
late the appearance of the flies in 
the spring with the blooming of 
some common fruit, and plums 
were taken as an example. In 
the spring of 1922 the common 
varieties of plums bloomed on 
the following dates : Abundance, 

May 3 ; Bur&nk, May 3 ; German 
Prune, May 6; Shropshire Dam- 
son, May 6; Bradshaw, May 7.^ 

It would appear, from the obser- 
vations of this one season, that 
one maw look for the first-brood 
flies to appear during the period over which the common varieties of 
plums are in bloom. If this should prove true throughout a series of 
years, the blooming of plums would ser\:^e as a guide for the application of 
control agents. 

Deposition of eggs 

The tiny white eggs (fig. 3) are deposited generally within a radius 
of two inches from the stalk of the cabbage. They are sometimes laid 
on top of the grourid, sometimes under or between clods of earth, some- 
times in crevices in the soil; but usually they are placed in the space 
around the stalk which is formed by the action of the 
wind on the plant. 

Occasionally the eggs are found stuck to the stalk 
of the plant just above the surface of the ground. They 
are seldom found more than one-half inch below the 
surface. In 1922 the largest number of eggs were laid 
between May 15 and May 20, and many females were 
observed ovipositing during this period. 




Fig. 3. EGGS OF 

THE CABBAGE 
FLY, X 12 


The larva 

The larva is a footless maggot (as shown on the front 
page), shining white in color, sometimes tinged with 
yellow, it is from one-quarter to one-third of an inch 
in length when full-grown. It takes, on an average, about three weeks to 
complete its growth. Under favorable circumstances many of thejpiaggots 
will mature in less time, especially those of the spring brood. The 
period of growth tends to be prolonged in cooler weather. 

1 The blooming time of these varieties was furnished by Dr. W. H. Chandler, of the Department of 
Pomology’’ at Cornell University. 
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The pupa ' ^ 

When ready to pupate, the maggot usually migrates from the infested 
plants into the surrounding soil. The puparia (fig. 4)? particularly those 
of the spring brood, are nearly always found within a radius of about 
three inches from the infested plant and at a depth not greater than three 

inches. Rarely a puparium is found 
within the tissues of an injured 
plant, 'oftener in radishes than in 
cabbages. Most of the first-, or 
spring-brood, puparia occupy a 
period of about fifteen days for their 
development. ^ Those of the hiber- 
nating brood in the fall, of course, 
remain for several months in the 
pupal stage. 





Emergence of the flies of the first 
two broods 

The periods during which the first 
two broods developed at Ithaca 
in the season of 1922 are shown 
graphically in figure 5. As "already 
mentioned, the flies of the over- 
wintering brood began to emerge 
on May 3 and were present 
in considerable numbers from May 
10 to May 22. The flies of the 
succeeding brood emerged almost 
daily from June 20 to July 17 in 
outdoor breeding cages. These flies were reared from eggs, larvae, and 
pupae of the first brood, so that there is no doubt as to which brood they 
belonged to. The earliest date on which eggs of the second brood were 
found in the field was July 2. 


Fig. 4. PUPAE, X 6 



CONTROL 

^ No satisfactorily effective method of control of the cabbage maggot 
has been available in this coimtry previous to the last three or four years. 
The insect has in most cases had its own way, and has been subject only 
to natural agencies which in some seasons have held it in check and in 
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other years have apparently offered no restraint to its increase and 
activities. In *North America the first extended experimental trials 
of corrosive sublimate to control the maggot were made by Gibson (1920) 
in Ottawa and Brittain (1920) in Nova Scotia. For several seasons prior 
to 1920, both of these investigators used corrosive sublimate in an experi- 
mental way with excellent results, which gave them increasing confidence 
in its value as a control agent for the maggot. They both make acknowl- 
edgment of the suggestion regarding its possible value given by Slingerland 
in 1894. 

In the spring of 1921 the senior author began the experimental use of 
corrosive sublimate in the control of the maggot on radishes, which was 
continued dtiring the season of 1922. Additional experiments on a larger 
scale were planned by the writers, and were carried out during the season 
of 1922 on radishes and cabbages with rather satisfactory results. 

^What corrosive sublimate is 

Corrosive sublimate, known technically as corrosive chloride of mercury, 
is a fine, white, heavy powder, which, when taken in sufficiently large 
doses by human beings, produces all the effects of a violent corrosive 
poison — nausea, vomiting, convulsions, death. It is also highly caustic, 
or corrosive, when applied to the skin. It is sometimes used externally to 
“ bunft ” out ulcers and diseased areas of flesh. In fact, cases of poisoning 
from external applications are known. Because of its poisonous and 
corrosive qualities, it should be stored in plainly labeled containers and 
placed where children and careless individuals cannot gain access to it. 
It does not lose its effective qualities when exposed to the air, and there- 
fore does not deteriorate in storage. It dissolves slowly and with some 
difficulty in cold water, but readily in hot water. It tends to corrode 
metals, and therefore glass, earthenware, or wooden vessels should be 
used in the preparation and storage of the diluted solution for field opera- 
tions. Corrosive sublimate may be procured from almost any druggist, 
and should cost not more than from $2 to $2.50 a pound, depending on 
the quantity purchased. It may be obtained, if desired, in small quantities 
for the treatment of a few garden radishes, in the form of blue tablets 
ready for dilution at the rate of i to 1000 (one tablet to one pint of water). 

Experiments on radishes in jq2I 

Two rows of radishes, each row about 25 feet long, were sown in late 
April in the senior author’s garden, in 1921. On May 7 the plants had 
come well through the ground and each bore the first pair of leaves. One 
row was treated on that date with corrosive sublimate at the rate of i to 
1000 parts of water (i ounce to 8 gallons). The solution was applied with 
a watering pot, with the rose removed and the opening partly plugged 
with a stick so that the water would not flow too freely. The solution 
was poured directly on the plants and the ground was fairly well wetted 
about the stems. Eight days later, on May 15, a second application of 
the same proportions was made in the same way. On June 3 the radishes 
in both the treated and the check row were harvested and each one was 
carefully examined for injuries from the maggot. The following table 
gives the results in concise form : 
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Row 

i 

Date of 
first 

treatment 

Date of 
second 
treatment 

Number of 
radishes 
free from 
rnaggot 
: injury | 

r 

Number of 
radishes 
injured - 
by 

maggots 

Per cent of 
radishes 
free from 
maggot 
injury 

Treated | 

Ma\^ 7 

May 15 

77 i 

0 

100 

Check 1 



61 i 

1 

14 

81+ 


One hesitates to record perfect results with any control material, but 
the^ facts are as given; not a single radish in the treated row was injured, 
while nearly 20 per cent of those in the check row had been attacked. 
The infestation, however, was a light one. No injury to the plants by 
the liquid was noted during this season. 


Experiments on radishes in ig22 

■ Two rows of radishes, about 25 feet long, were sown in the first part of 
May of 1922. On May 16 and on May 24, one of these rows was treated 
with corrosive sublimate in solution, at the rate of i to 1000 as in the 
previous season. On June 12 the radishes were har\^ested and eagh one 
was examined carefully for injury. The following table shows the results 
in brief: 


Row 

! 

Date of 
first 

treatment 

j Date of 
second 

1 treatment 

1 Number of 
' radisnes 

1 free from 
i maggot 
injury 

Number of 
radishes 
injured 
by 

maggots 

Per cent of 
radishes 
free from 
maggot 
injury 

Treated 

Check 

May 16 

May 24 

1 

0 

35 

100 






70+ 


Again the treated row^ produced only uninjured radishes, while the 
untreated row showed slightly over 29 per cent of the tubers injured 
by the faggot, a somewhat higher infestation than the year before. 

^ For the first time, slight injury was noted to the leaves of the plants 
in the treated row. The leaves of these plants were slightly burned and 
whitened about the edges. The injury, however, did not seem to be of 
any great moment; the plants soon recovered from the effect, and there 
was no evidence that the tubers were dwarfed or injured in quality. 

A plot of ground in the college vegetable gardens, where the maggots 
had been abundant and seriously injurious for several years, was selected 
tor another trial. On May 23 eight rows of radishes of the White Icicle 
va^ety jyere sown, each row being about 30 feet long. The corrosive 
subl^ate solution was applied in the same way as in the former tests 
and the ground was thoroughly soaked about the stems of the plants The 
number of applications, strengths of solution, and results of the treatments 
are shown in the following table: ’ 
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Row 

no. 

• 

• Solution 

Number 

of 

treat- 

ments 

Number of 
radishes 
free from 
ma,ggot 
injury 

Number of 
radishes 
injured 
by 

maggots 

Per cent of 
radishes 
free from 
maggot 
injury 

I 

I oz. to 10 gals, water. . 

4 

60 

34 

63.8 

2 

Check 

0 

18 

82 

18.0 

3 

I oz. to 10 gals, water. . 

5 

92 

15 

86.0 

4 

Check 

0 

9 

93 

8.8 

5 

I oz. to 12 gals, water. . 

4 

45 

35 

56.2 

6 

Check 

0 

7 

88 

7.4 

7 

I oz. to 12 gals, water. . 

5 

80 

19 

80.8 

8 

Check * 

0 

9 

52 

14.7 


The radishes had be^n sown late and the infestation was very severe, 
particularly adverse conditions being thus afforded for the corrosive 
sublimate to work against. The treatments were given once each week, 
beginning on June i. The results showed (i) that five applications, one 
each week during the growing period of the plants, were more efficient 
than four applications; (2) that a strength of i ounce to 10 gallons of water 
was more effective than the weaker solution of i ounce to 12 gallons. 

It was found in this case also that if the solution strikes the leaves, 
some burning may result which may slightly retard growth of the plants. 
Caesar and Huckett (1920) found that when corrosive sublimate is 
applied to young plants in a stronger solution than i to 1000 (i ounce to 
8 gallons), it “weakens them and causes a distinct shock, though they 
soon outgrow this.” 

As a whole, these experiments indicate that strengths of i ounce to 
8 gallons and i ounce to 10 gallons may be applied to radishes, if ordinary 
care is used, without serious injury to the plants; and that either strength 
will control the cabbage maggot satisfactorily, even in high infestations, 
if applied once a week during the growing period, the first application 
being made as soon as the plants have come well through the groimd. 

Observations of the effect of corrosive sublimate on cabbages in igzi 

During the season of 1921 an excellent opportunity was given in the 
college vegetable gardens to see the effect of corrosive sublimate on cab- 
bages growing beside those that had received no treatment for the cabbage 
maggot. The main field of cabbages in the gardens was treated twice 
with corrosive sublimate at the rate of i to 1000 (i ounce to 8 gallons of 
water), the first time a few hours after the plants were set in the field 
and the second time about one week later. The stand of plants was almost 
perfect, but here and there a stunted plant showed the effects of maggot 
injury. In a careful examination of this field, 96 per cent of the plants 
showed exemption from attack. 

In contrast to this field were the plots of cabbages grown by students, 
these plants having received no preventive treatments of any kind. The 
following records from one student plot made at the time will give a fair 
idea of the average conditions on these plots. From 14 to 31 per cent 
of the plants were missing in most of the rows, having been totally 
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Number of 

Number "of 

Number of 

Row no. 

plants 

plants 

scrub 


set 

missing 

plants 


29 

0 

3 


29 1 

4 

4 

3 i 

29 i 

8 

2 

4 1 

1 

29 1 

1 1 

9 

2 


destroyed; while a considerable proportion of those remaining were stunted 
and constituted only scrub plants nearly worthless in most cases. 

Experiments on cabbages in ig 22 

In the spring of 1922, careful plans were made by the authors for a 
series of experiments with corrosive sublimate for the control of the maggot 
on cabbages. The Division of Vegetable Gardening at the College 
furnished the ground for the plants, cultivated them thoroughly through- 
out the season, and aided in the har\"est. 



Fig. 6. a general view of the early-cabbage plots 

The plants were set on a piece of ground 75 feet long by 60 feet wide, 
just about i\ of an acre (fig. 6). They were set in rows 2^ feet apart, 
and were 18 inches apart in the rows. There were 24 rows, each contain- 
ing 50 plants of the Copenhagen Market variety. The 1200 plants were 
set in the field on May 2 and were given the first treatment three days 
later, on May 5. There were 600 plants under treatment, while 600 were 
retained as checks and received no treatment. The exact arrangement 
of the plot, the strengths of solution used, the time of applications, and 
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partial results of the different treatments, are shown in the following 
table ; 


Row 

no. 

Solution 

Number and 
dates of 
treatments 

Number 
of plants 
killed 
by 

maggots 

Number 
of plants 
dead from 
other 
causes 

Total 

dead 

plants 

I 

I oz. to 8 gals, 'water . . . 

Two, May 5, 12 

0 

0 

0 

2 

Check 



0 

3 

3 

I oz. tg 8 gals, water . . . 

Three, May 5, 12, 20 

0 

0 

0 

b 


Check 



0 

5 

5 

I oz. to 10 galsf water. . 

Two, May 5, 12 

0 

0 

0 

6 

Check 


2 

0 

2 

7 

I oz. to 10 gals, water. . 

Three, May 5, 12, 20 

0 

I 

I 

8 

Check 


0 

0 

0 

9 

I oz. to 12 gals, water. . 

Two, May 5, 12 

0 

0 

0 

10 ! 

Check 



0 

3 

II 

I oz. to 12 gals, water. . 

Three, May 5, 12, 20 

0 

0 

0 

0 

12 

Check 


2 

0 

2 

13 

I oz. to 8 gals, water. . . 

Two, May 5, 12 

0 

0 

0 

14. 

Check 


8 

0 

8 

15 

I oz. to 8 gals, water. , . 

Three, May 5, 12, 20 

0 

0 

0 

16 

Check 


I 

0 

I 

17 

^ oz. to 10 gals, water. . 

Two, May 5, 12 

0 

0 

0 

18 * 

Check 


0 

0 

0 

19 

I oz. to 10 gals, water. . 

Three, May 5, 12, 20 

! 

0 

0 

0 

20 

Check 


2 

0 

2 

21 

I oz. to 12 gals, water. , 

Tw^o, May 5, 12 

0 

0 

0 

22 

Check 


5 

0 

5 

23 

I oz. to 12 gals, w’ater. . 

Three, May 5, 12, 20 

I 

0 

I 

24 

Check 


7 

0 

7 


It will be noted that in only one case in the treated rows did a plant 
die from injury by maggots. A single plant was lost in one of the rows 
receiving treatment with a solution at the strength of i ounce to 12 gallons 
of water. In the untreated rows the losses ran from none, in two instances 
only, up to eight in the worst row. 

The season was unusually wet, and had it not been for timely rains the 
authors feel sure that many more plants would have died in the untreated 
rows. Frequent and copious showers enabled many plants injured by 
the maggots in the imtreated rows to grow in spite of the injury and to 
overcome the effects to a considerable extent. 

The mosi striking result of the experiments was the effect which the 
corrosive sublimate exerted on the plants in hastening their growth and 
in bringing the cabbages to maturity in time for the early market when . 
the price was high. Here again the authors believe that, had the season 
been a dry one, the difference between the treated and the imtreated rows 
would have been even greater, because the untreated plants injured by 
the maggots would not have made nearly as much growth as"^ they did 
and in many cases would probably not have matured any heads at all. 

In general, the plants in the treated rows developed a much better root 
system than did those in the untreated rows. This is well illustrated in 




Fig. 7. ROOTS of average cabbage plants from treated and from CHECKTIOWS 

AT harvesting TIME 

The first and the third are from treated ror^’s: the second and the fourth are from check rows 

figure 7, which shows the roots of representative plants at the time of 
harvesting. 

The actual number of heads produced under the different treatments 
and maturing on different dates, and their weights, are shown in the 
following table 


Row 

no. 

Solution 

Num- 
ber of 
treat- 
ments 

Cabbages harvested 
on July 1 1 , 
price 4 cents 

Cabbages harvested 
on July I9i 
price 2 cents 

Cabbages 
harvested on 
.July 31, 
price i| cents 

Num- 
ber of 
heads 

Total 

weight 

(pounds) 

Num- 
ber of 
heads 

Total 

weight 

(pounds) 

Num- 
ber of 
heads 

Total 

weight 

(pounds) 

r 

I oz. to 8 gals, water 

2 

16 

40 

16 

45 

16 

43 

2 

Check 

0 

3 

2.75 

12 

22.3 

21 

39 

3 

I 02. to 8 gals, water 

3 

9 

22 

20 

48 

19 

41 

4 

Check 

0 

S 

II 

12 

24 

23 

43 

5 

I oz. to 10 gals, water. . . 

2 

II 

28.3 

27 

53 

13 

23 

6 

Check 

0 

8 

14 

II 

17.5 

23 

39 5 

7 

I oz. to 10 gals, water. . . 

3 

II 

24 

16 

31.5 

20 

40 

8 

Check 

0 

5 

8 25 

9 

15 . 5 

29 

54 

9 

I oz. to 12 gals, water . . . 

2 

8 

17.5 

17 

31-23 

21 

39 

10 

Check 

0 

4 

8 

II 

26.3 

23 

50 

II 

I oz, to 12 gals, water 

3 

II 

23. S 

16 

32 

20 

40 

12 

Check 

0 

3 

4.5 

9 

17.5 

23 

39 

13 

I oz. to 8 gals, water 

2 

4 

10 

18 

37 

24 

46 

H 

Check 

0 

4 

6 

12 

19.23 

20 

33 

IS 

I oz. to 8 gals . water .... 

3 

6 

15 

21 

48.5 

22 

52 

16 

Check 

0 

I 

2 

9 

18.25 

32 

61 

17 

I 02. to 10 gals, water . . . 

2 

II 

21 

22 

40.5 

17 

24 

IS 

CheckiT 

0 

6 

12.3 

9 

17.75 

25 

53 

19 

I oz. to 10 gals, water 

3 

9 

22 

12 

35.5 

26 

58 

20 

Check . . . . 

0 

4 

8 

13 

26 

23 

49 

21 

I oz. to 12 gals, water 

2 

4 

8 

25 

55.25 

18 

35 

22 

Check 

0 

2 

5 

14 

30.5 

26 

51.5 

23 

I oz. to 12 gals, water 

3 

7 

IS 

21 

53.75 

19 

46 

24 

Check 

0 

8 

16,23 

20 

47 25 

10 

24 


2 No heads were gathered after July 31, as the price did not warrant it. 
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It will be noted that on Juh" ii, when the price of cabbages was 4 cents 
a pound, the treated rows gave in general, from two to five or more times 
as many marketable heads as did the imtreated rows. Moreover, in 
most cases,’ the heads from the treated rows averaged considerably higher 
in weight than those from the untreated rows (fig. 8). Also, on July 19, 



Fig. 8. cabbages harvested from check and from treated rows 

The cabbages in the ssnaller pile were harvested from check rows 2, 4, 6. 8, 10, and 12, on July ii. 
Those in the larger pile were harvested from treated rovvs i, 3, 5. 7, 9, and ii, on the same date. 


when the price was 2 cents a pound, a much larger number of marketable 
heads were available from the treated than from the untreated rows. 

The total number of heads harvested from the treated and from the 
untreated rows, with their total weight and value, is shown in the following 
table : 



Heads harvested on 
July 11 

Heads harvested on 
July 19 

Heads harvested on 
July 31 


Num- 

ber 

W^eight 

(pounds) 

Value at 
4 cents 
a pound 

Num- 

ber 

W’eight 

(pounds) 

Value at 
2 cents 
a pound 

Num- 

ber 

Weight 

(pounds) 

Value at 
1-3- cents 
a pound 

Rows treated with cor- 
rosive sublimate i to 8 

35 

S7 

$3.48 


178.5 

$ 3.51 

81 

182 

$2.73 

Rows treated with cor- 
rosive sublimate i to 10 

42 

95.5 

3.82 

77 

160 5 

3.21 

76 

145 

2.18 ' 

Rows treated with cor- 
rosive sublimate i to 12 

30 

64 

.56 

79 

172 25 

3.45 

78 

160 

2 .40 

Totals for treated area . . 

107 

246.5 

$9.86 

231 

511.25 

$10.23 

235 

487 

$7.31 

Untreated area (check) . . 

53 

98.25 

$3 93 

141 

282.5 

$5.65 

278 

536 

$8.04 


Total number of heads harvested on treated area S73 

Total weight of cabbages on treated area i , 244.75 pounds 

Total value of cabbages on treated area $27.40 

Total number of heads harvested on untreated area 472 

Total weight of cabbages on untreated area 916.75 pounds 

Total value of cabbages on untreated area. ... . . ... $17.62 
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It will be noted that the treated rows produced loi more heads and 
328 more poimds of cabbages than the untreated rows. Moreover, a 
much larger proportion of the heads in the^ treated rows matured early 
and were marketed while the price was liigh. Thus the treated area 
gave a total income about i| times greater than that from the untreated 
area. 

When it is considered that about 2^ of a treated acre produced 328 
pounds more of cabbage than was produced on an equal area untreated, 
it is plain that an acre of cabbages receiving two or three applications of 
corrosive sublimate will at the same rate produce 6560 pounds of cabbage, 
having a value of approximately $190, in excess of the cabbage produced 
on an untreated acre. This gives a very satisfactory margiif of profit, 
even though three applications of corrosive sublimate, costing $25 an 
acre, are made. Moreover, the satisfaction of growing a clean, thrifty 
crop of cabbages is worth a good deal. 

The cost of treating with corrosive sublimate ,an acre of cabbages 
containing 12,00c plants is shown in the following table: 


Solution 

Number 

of 

treat- 

ments 

Pounds of 
corrosive 
subUmate 
to an 
acre 

Gallons of 
solution 
to an 
acre 

Time 

required to 
make the 
applica- 
tions* 
(hours) 

Total 

cost^Der 

acref 

I oz. to 8 gals, water 

2 

3 1/8 

400 

40 

$18.25 

I oz. to 8 gals, water 

3 

4 11/16 

600 

60 

27.38 

I oz. to 10 gals, water 

2 

2 1/2 

400 

40 

17.00 

I oz. to 10 gals, water 

3 

33/4 

600 

60 

25.50 

I oz. to 12 gals, water 

2 

2 1/12 * 

400 

40 

16. 17 

I oz. to 12 gals, water 

3 

3 1/8 

600 

60 

24.25 


* Based on a treatment of 600 plants per hour. (One man can treat from soo to 1000 plants per hour.) 
t Based on corrosive sublimate at $2 a pound, and labor at $3 per day of 10 hours. 


Methods of application 

Corrosive sublimate does not dissolve readily in cold water, and there- 
fore it is advisable to use hot water or to place the powder in cold water 
some hours before the solution is needed for use. A fairly satisfactory 
way to prepare the solution is to place 6 oxmces of the powder in a barrel 
of water (48 gallons) twenty-four hours or more previous to the time 
when the application is to be made. As many barrels may be prepared 
as are estimated to be necessary for treating the acreage under cultivation. 
The barrels of solution may well be distributed at convenient intervals 
throughout the cabbage field. It would be advisable to cover each one, 
in order to prevent livestock from drinking the water. Previous to using 
the solution it should be thoroughly stirred, and the person applying 
it should be certain that the powder is all dissolved. 

The solu*i:ion may be applied with a pail and a small dipper, about one- 
fourth of a teacupful being placed on each plant. If desired, a watering 
pot, with the rose removed and the spout partly plugged with a piece of 
wood to prevent the water from flowing too freely, may be used in applying 
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the solution. The object is to wet the soil about the stem of the plant, and 
especially to flit the opening in the soil immediately about the stem, 

• SUMMARY 

The cabbage maggot, introduced from Europe early in the nineteenth 
centu^, is a destructve pest to radishes, cabbages, cauliflower, and turnips. 

It is particularly injurious to early cabbages in the field and to late 
cabbage plants in the seedbed. 

It can be controlled satisfactorily by applications of corrosive sublimate 
in solution with water at dilutions of i oimce to 8 gallons and i otmce to 
10 gallons. 

Radishes may be protected from injuiy^ by the maggot with two or 
three applications of the poison at a strength of i oimce to 8 gallons 
in the case of average infestations, or with an application each week during 
the growing period of the plants at a strength of i ounce to 10 gallons. 
Slight burning and whitening of the leaves may result if the solution is 
poured directly over the plants. It is wiser to direct the stream below 
the leaves and against the stems as much as possible. 

Early cabbages in the field may be protected from injury by treatments 
at intervals of about one week, the first application being made within 
three or four days after the plants have been set in the field. There 
seems “to be little difference between the effectiveness of a strength of i 
ounce to 8 gallons and one of i otmce to 10 gallons. Since, however, there 
is so little difference in the cost of the two strengths, the former is 
recommended, especially where the infestation has been severe. 

At least two applications should be made, and three would give greater 
insurance of protection from injury. 

Evidence has been obtained which shows that late cabbage plants 
in the seedbed may be protected from the maggot by weekly applications 
of corrosive sublimate during the growing period of the plants. The data 
obtained, however, are not sufficient to serve as a basis for definite 
recommendations . 
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FAR.M MOTOR TRUCKS IN NEW YORK^ 

V. B. Hart 

Whenever a new kind of transportation has been developed, attention 
has first been given to carrying passengers instead of freight. This was 
true first with the railroads and later with the automobile industry. More 
than a hundred concerns were making passenger automobiles before the 
manufacture of trubks was started on a commercial basis. 

The construction of the first motor truck in the United States and the 
development of truck manufacturing from an industry producing less 
than five hundred machines in 1904 to one that turned out over a third 
of a million in 1921, has all taken place during the past twenty years. 
The thirteenth United States census reported 21,692 motor vehicles manu- 
factured in this countiy^ in 1904 by establishments engaged in the auto- 
mobile industry. 2 Of this number, 41 1 were motor trucks and delivery 
wagons. 

In J909 automobile manufacturers made 121,868 pleasure and family 
vehicles and 3228 trucks and delivery cars.^ Five years later, in 1914^ 
the annual production had risen to 543,679 pleasure and family cars and 
23,942 trucks. The 1919 census of manufactures with reference to the 
automobile industry" gives the production of passenger vehicles by aut(> 
m.obile manufacturers* for that year as 1,557,480, and of trucks and 
delivery cars as 120,559. ' 

The National Automobile Chamber of Commerce of New York City, 
from figures furnished by manufacturers, gives the production of pas- 
senger cars for 1922 as 2,287,000 and of trucks as 240,000; and the Bureau 
of Public Roads of the United States Department of Agriculture reported 
approximately 11,000,000 passenger cars and 1,250,000 trucks registered 
in this countr}^ during 1922. 

.MOTOR TRUCKS ON FARMS IN THE UNITED STATES 

Prior to 1920, there were no complete and reliable sources of information 
as to the number of motor trucks in use on farms in the United States. 
Figures collected during that year by the Office of Farm Management 
and Farm Economics of the United States Department of Agriculture 
agreed with the common observation that the number of farm trucks had 
been rapidly increasing during the past five clears. Data obtained ^ in 
connection with a farm motor-truck study made by that office, covering 
753 farm trucks scattered thruout New England and the northeastern 

^ Also presented to the Faculty of the Graduate School of Cornell University, June, 1923, as a thesis 
in partial fulfillment of the requirements for the degree of doctor of philosophy. , 1 . + 1 , f 

Author’s acknowledgments. This thesis is based on investigational work done by trr« author lor 
the New York State College of An*: culture under the direction of Professor G. F. Warren. It was made 
possible by the cooperation of the mar.}.' farmers who willingly furnished the essential data and imorma- 
tion used. Acknowledgment is due also to the Bureau of Crop_ Estimates of the United States Dej^rt- 
ment of Agriculture for assistance in obtaining some of the preliminary data. To these and to many others 
who gave valuable suggestions and assistance, the author expresses his sincere thanks and appreciation- 

2 Thirteenth Census of the United States, vol. 10, Manufactures (1909), p. 816. 1913. 

‘Fourteenth Census of the United States, vol. 10, Manufactures (1919), p. 874. 1923. 
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States, showed that 84 per cent of the trucks had been in use for three 
years or lessd Similar data from the results of a study of farm trucks in 
the Corn Belt States showed that less than one per cent of 831 truck 
owners included in the investigation had owned their trucks for more than 
three years/^ 

The fourteenth United States census reported 131,551 farm-truck 
owners in this country in 1920. Two per cent of the faims had trucks P 
The percentage of farms having trucks varied from 11.5 per cent and 10.4 
per cent in Rhode Island and Xew Jersey, to less than one percent in many 
of the Southern States. The distribution of f aim-truck owners in the 
country by States is shown in figure i and the percentage of fanners 



Figure i. number of farm motor-truck owners in the various states, 1920 


owning trucks in the different States is shown in figure 2. There were 
8636 farm-truck owners reported in New York. This number represented 
4.5 per cent of the farms in the State. 

Shortage of labor, especially during the World War, and increased costs 
of maintaining horses and wagons, have probably been the two most 
mportant direct factors in increasing the number of trucks on farms. The 
impro\^ement^ of state and county highw-ays has been both a cause and an 
effect of the increase in the number of trucks and automobiles on farms. 
A good road to market is an added inducement to a farmer to buy a truck, 
and a tmck is an added inducement to him to get the good road. Improve- 
ments in the construction of trucks and the standardization of parts, 

* Experience of eastern fanners with motor trucks. By H. R. Tolley and L. U. Church. U. S. Dept. 
Agr., Hui. 910, p. /. 1920. 

A farmers’ experience with motor trucks. By H. R. Tolley and L. M. Church. U. S. Dept. 

Agr., xiul. 931, p. 6 . 1921. 

® Fourteenth Census of the United States, vol 6. Agriculture, part 1 (1919), p. 22 . 1922. 
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together with the establishment, in small towns, of sales and service 
stations for passenger cars, have given truck manufacturers excellent 
opportunities for increasing their sales among farmers. 

PURPOSE OF THIS INVESTIGATION, AND METHODS OF STUDY 

In order to make available to farmers of this State information con- 
:5ming the experience of those who had used trucks in connection with 
:he:r farm business, the writer started, in 1921, a study of farm motor 
trucks on New York farms. The object in making the study was to obtain 
reliable data on the costs of operating farm trucks, and information as 
to the possibilities and limitations of trucks for farm use. No attempt 



was made to prove or to disprove any preconceived opinion as to the 
efficiency of any particular type or make of truck or the relative values of 
trucks and horses for farm use. 

With the cooperation of the Bureau of Crop Estimates of the United 
States Department of Agrictilture, and the Extension Sendee of the New 
York State College of Agriculture, questionnaires asking for names and 
addresses of farm-truck owners were mailed on June i, 1921, to all farm 
bureau committeemen in the State. The 2275 questionnaires which were 
filled out and returned gave names and addresses of 8417 truck owners. 

The questionnaires returned were very evenly distributed over counties 
containing 94.3 per cent of the farms of the State. Due to loss of mail in 
V transit, complete returns were not obtained from several counties of the 
State. The Office of Farm Management and Farm Economics of the 
United States Department of Agriculture ascertained from the crop 
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reporters of the Bureau of Crop Estimates the number of farm-truck 
owners in the different counties of the State on January i, 1920. Reports 
received by the writer from farm bureau committeemen frdm all but five 
of the agricultural counties of the State showed 126 per cent more truck 
owners on June i, 1921, than the crop reporters gave for these counties on 
January i, 1920. 

Assuming that the number of truck owners in the small areas not fully 
covered bv the questionnaires increased at the same rate as in the rest 
of the State, there wnuld have been 9317 farm-truck owners in New York 



BY FARM BUREAU COMMITTEEMEN AND CROP REPORTERS, JUNE I, I92I 

on June i, 1921. In figure 3 the distribution of the farms having trucks 
is shown by counties, and the percentage of farms having trucks in each 
county is shown in figure 4. 

. Counties producing a large amount of perishable products have the 
greatest percentage of farm-truck owners. The Lake Ontario fruit belt 
and the fruit section of the low^er Hudson River Valley, the garden-truck 
areas around large cities, and sections producing large amounts of market 
milk,^are the places where one finds the greatest percentage of farmers 
using'trucks. In the six coimties ^ of the State which have more than one 
hundred bearing apple trees per farm, 7.2 per cent of the farmers had 
trucks as compared to 4.5 per cent for all other coimties. 


’ Niagara, Orleans, Monroe, Wayne, Greene, and Columbia. Data from Fourteenth Census of the 
United States, vol. 6, Agriculture, part 1 ( 1919 ), p. 222 - 227 . 1922 . 
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Questionnaire blanks on which information considered essential to a 
study of this kind could be reported, were mailed to all farm-truck owners 
whose addresses had been obtained. 

Experience‘has shown that in sending out a questionnaire of this nature, 
the more questions asked, the smaller will be the number of blanks filled 
out and returned. However, because of the large mmiber of addresses 
of motor-truck owners available, the uniter decided to use a very- complete 
and detailed blank. No questions concerning the costs of truck operation 



Figure 4. per cent of farmers owning motor trucks in the various 
COUNTIES of new YORK, JUNE I, I92I 
(Average for the entire State, 4.S per cent) 


were, however, included in the questionnaire, as it was thought best to 
gel this information by personal investigation. 

The questionnaire, a specimen of which is shown on pages 53 and 54, asked 
for information on more than one hundred points pertaining to farm trucks 
and their relation and effect on the farm organization. The blanks, filled 
in, were returned by 562 farmers very evenly distributed over the State. 
Of these returned questionnaires, 251 were very completely filled out and 
were from men who had owned their trucks for at least one year. The 
remaining 31 1 were either only partly filled out, or were for trucks which 
had been owned for less than a year. However, some parts of these 
latter records could be used and certain data from them are included 
in this work. 
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111 order to get infomiation on the cost of operating^ trucks, personal 
visits were made to 103 farmers too owned trucks in the dair}^ sections of 
Chenango, Broome, and Delaware Counties, and records, of costs ivere 
obtained together vith data similar to that asked for on the questionnaire. 
The survey blank used in this work is shoivn on pages 55 and 56. Of these 
103 men, 70 had owned their trucks for one year or more and gave complete 
records for a year s work. None of the cost data given by the remaining 
33 men. who had not owned their trucks for a full year, are included in 
this study. 

DESCRIPTION OF FARMS FROM IVHICH INFORMATION WAS OBTAINED BY THE 

USE OF QUESTIONNAIRES 

Questionnaires were returned by faimers from all but four of the agri- 
cultural counties of New York. The 251 questionnaires referred to as 
being selected because of their complete data, represented all of the agri- 
cultural regions of the State. The acreages of the various crops grown, 
and the number of stock kept, on the 247 farms for which this information 
was furnished, as compared with the average for the State, are shown in 
tables I and 2. The 247 farms were 43 per cent larger than the aver- 
age as given by the fourteenth United States census, and had Si per 
cent more acres of crops than the average farm. They also had 1.2 more 
work animals than the state average, and 13.7 cows as compared with 
7.S, the average for the State. A larger percentage of the total fami area 
ivas in crops, and the crops grown were more intensive than those on 
the average farm. Measured on the basis of the amount of productive 


TABLE I. Acres of Crops Grown on 247 Farms Included in This Study, 
AS Compared with the Average New York Farm 



1 , 

1 Acres grown 

Acres grown 


1 on average 

on average 


farm 

of 247 


of vState"^' 

farms 

Toial farm area 

' io6.S 

152.3 

Area in crons: 

Alfalfa 

0.6 

0.6 


Bariev 

- * 5 

Beans 


Buckwheat 

I . I 

1-7 

W 7 

24.7 

i 4 -? 

I .5 

0 6 


Com for grain 

1 . 4 

Corn for silage 

3 • ^ 

5.4 

Hav 

Oats 

32 .0 

Potatoes 

9.0 

Rye 

4 • 5 

Wheat 


1 . 2 

Orchard 

2.4 

5-9 

Other crops 

3 • 3 

II .7 


3.2 

5-7 

Total cFOp acreage 

46.6 

S4.5 



Per cent of farm area in crops .... 


55-5 


40 ■ ^ 


Data from Fourteenth Census of the United States, vol, 6, Agriculture, part 1 (1919), p. 222. 1922. 
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TABLE 2. Number of Stock Kept on 247 Farms Included in This Study, as 

•COiMPARED vVITH THE AVERAGE NeW YoRK PaFLM 


Kind of stock 

Number on 
average farm 
of State'" 

Average per 
farm of 

247 farms 

Work horses and mules 

2.6 

3-S 

Cows 

7.8 

13-7 

YTung cattle and bulls 

I 3-3 

6.3 


1 3-1 

5.2 

Sheep 

1.0 

S . 4 

Poultiw' 

S S . 7 

145-0 


kJ xj 4 


T 


Data from Fourteenth Census of the United States, vol. 6, Agriculture, part 1 (1919), p. 216. 1922 

work represented by the crops and the stock handled, these farmers had 
businesses 109 per cent. larger than the average, and for this reason they 
were probably producing more than twice as much as the average farm.® 

These farmers did 5.3 per cent of their road hauling with horses, but 
the}" did 14.2 per cent as much trucking for their neighbors as for them- 
seh'es. Detailed studies made in the dairy section of southern New York 
showed that the farmers who owned trucks in that area had still larger 
businesses than the average farm-truck owner of the State. These figures 
would indicate that, while only 4.8 per cent of the farmers of the State 
have trucks, because they have larger businesses than the average they 
are handling at least one-tenth of the agricultural products and fann 
supplies of the State. In addition, large amounts of faim produce and 
supplies are moved b}- commercial truclonen and produce buyers. 

DESCRIPTION OF SECTION IN WFIICH SURVEY RECORDS WERE TAKEN 

The sur\"e}" records used in this work were taken from farmers in an area 
which includes approximately the northern half of Broome County, the 
central and southern parts of Chenango County, and the central and 
western parts of Delaware County. This area lies along the northern 
part of the Allegheny plateau and is traversed from north to south by the 
valleys of the Tioughnioga, Chenango, Susquehanna, and Delaware 
Rivers. A railroad line runs along each of these valleys. AYith the excep- 
tion of the low-er half of that part of the Delaw-are River Valley which is 
included in this area, an improved higlwvay of either macadam or concrete 
type parallels each railroad. There are few" other improved highw^ays in 
the area. The average elevation in this section ranges from about 950 
feet in the valleys to about 1750 feet on the higher points of the intervening 
hills. Most of the upland soils belong to the A^olusia, Lordstowm, Wooster, 
or Lackaw-anna series, and the valley soils to either the Fox and Chenango 
or simiilar series. 

This area receives an average rainfall of about 18 inches for the five 
months April to August inclusive, and has an average growing season of 
from 125 to 150 days. ^ 


®This comparison is based on productive man work units. A productive work unit is the average 
amount of work required to raise an acre of hay cut once. The average number per farm was 259.0 for 
the State and 540.1 for these 247 farms. 
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Owing to the general rough topography oi the uplands and the limited 
amount of fertile valle}^ land available, the type of farming is primarily 
daiiydng. A few potatoes and some wheat and buckwheat are raised as 
cash crops, but the chief product of the section is market milk, a bullty a.nd 
perishable product which must be delivered daily at a railroad shipping 
point. 

A comparison of the amount of crops and stock on these farms with the 
average farm of Broome, Chenango, and Delaware Counties is shown in 
tables 3 and 4. The average of these 70 farms was 59 per cent larger than 


TABLE 3. Acres of Crops Grown on 70 Farms Having Motor Trucks in 
Broome, Chenango, and Delaware Counties, as Compared with 
THE Average Farm of These Counties 

—jf 



Acres grown 
on average 
farm* 

Acres grown 
on average 
of 70 farms 
having trucks 

Total farm area ! 

Area in crops : 

Alfalfa 

136.4 

0.03 

0.07 

0.02 

1 . 14 
0.41 
1.48 
33-04 
3-42 
1.07 
0.06 

0. 18 
[ 1 .01 

U31 

216.4 

Barley 

BeflTiR 

0.09 



"i-SS 

0-54 

55 67 
9.06 
1.64 

Com for grain 

Com for silage * 

Hay • • 

Oats 

Potatoes 

Rye 

WLeat 

1.40 

0.72 

0.61 

Orchard 

Other crops 

Total crop acreage 

43.24 

78-34 


Per cent of farm area in crops 

31-7 

1 

36.2 

1 

i 


*Data from Fourteenth Census of the United States, voL 6 , Agriculture, pa-rt 1 (1919), p, 222-223. 1922 


TABLE 4. Number of Stock Kept on 70 Farms Having Motor Trucks in 
Broome, Chenango, and Delaware Counties, as Compared with 
THE Average Farm of These Counties 


j 

Kind of stock 

...... 1 

Number on 
average 
farm* 

Average per 
farm of 

70 farms 

Work horses and mules * 

2.4. 

3-5 

27.6 

9-9 

X .7 

1 . 2 

Cows 

Young cattle and bulls 

13-6 

5-4 

1.9 

1 .0 

Hogs 

Sheep. . . r 

Poultry 

53-0 

82.0 



*Data from Fourteenth Census of the United States, vol. 6 , Agriculture, part 1 (1919), p. 216-217. 1922. 
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the average of all farms in these three counties, and had 27.6 cows as 
compared with^i3,6 for the average farm. About the same proportion of 
these farms was in crops, but they were more heavily stocked with cattle 
and they w^re raising more silage and fodder corn than the average. 
Measured by the work necessary to handle the crops and stock on these 
farms, they were 10 per cent larger than the 247 farms in various parts 
of the State from which similar data were obtained by the use of question- 
naires, and were 128 per cent larger than the average farm of Broome, Che- 
nango, and Delaware Counties. 

SIZES OP TRUCKS USED AND PREFERRED BY FARMERS 

Of the 562 men who returned questionnaires, 556 had only one truck, 
3 had two, and 3 had three. The number of trucks of the different sizes 
used by the 561 farmers who reported this information is shown in table 5, 
Of these trucks, 44 per cent were of the i-ton size and 26 per cent w^ere |-ton 


TABLE 5 . Sizes of Trucks Used by New York Farmers 


Size of trucks 

% 

Questionnaire records from all 
parts of State 

Survey records from Broome, 
Chenango, and Delaware 
Counties 

i Number of 
; this size 

Per cent 
of total I 

Number of 
this size 

1 

Per cent 
of total 

i ton 

148 

26.0 

36 

35-0 

i ton 

: 41 

! 7.2 

7 

6.8 

I ton 

; 250 

43-8 

41 

39-8 

tons 

; 16 

‘ 2 8 

2 

1-9 

If tons 

52 

9.1 

12 

II . 7 

2 tons. . . 

42 

7-4 

3 

2.9 

Over 2 tons ^ 

21 

3-7 

2 

1.9 

Total 

570* 

100.0 

1 

103 

100.0 

i 


* Three of the men reporting had 2 trucks each and three had 3 each. One did not report the size used . 


trucks. Only 21, or less than 4 per cent, of these men were using trucks 
larger than the 2-ton size. The 103 truck owners from whom survey 
records were taken had about the same percentage of i-ton trucks as these 
561 farmers, but 35 per cent of their trucks were of the J-ton size as com- 
pared with 26 per cent for the 570 trucks of the men located in various 
parts of the State- 

Two of the questions asked on the questionnaire were, If you did 
not own a truck, would you buy one?” and “ What size would you get?” 
The way in which the first question was answered by the men who had 
owned their trucks for a year or more is shown in table 6. Of the 385 men 
who gave this information, 361 said that they would buy a truck and 15 
that they would not, and 9 stated that they were undecided, ^ 

Answers to the second question were given by 343 men, and the sizes 
of trucks which they preferred are tabulated in table 7. The number of 
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TABLE 6. Reports ox the Ouestiox, “ If You Did Xot Own a Truck, Would 

You Buy One? 


(411 truck owners) 


Size of truck owned 

j Yes 

1 Xo 

i 

' Uncertain 

No report 

Total 

i ton 

! 93 

3 

4 

8 

loS 

1 ton 

24 

2 

I 

I 

28 

I ton 

160 

9 

2 

9 

iSo 

I j toriR . . . . . . 

1 8 

I 

' I 


10 

trcni^ - - ... 

; 38 



2 

41 

26 

2 tons 

1 21 


1 I 

4 r 

Over tnrtp . . j 




I 

18 





Total 1 

[ 

361 1 

i 

15 1 

1 

9 

26 

' 411 


TABLE 7. Sizes of Trucks Preferred by 345 ]\Ien Who Had Owned Their 
Trucks for One Year or More 


Size of truck now owned 

ton 

1 3 

1 4 

ton 

; I 
ton 

i 

tons 

i It 

i tons 

I 

2 

tons 

Over 

2 tons 

r 

Total 

X’umber of this size 

94 

22 

.. 

153 

7 

I 

! 32 

20 

17 

345 




X'umber of men preferring 
each size: 

4 ton 

28 


r> 





30 

15 

170 

II 

1 ton 

8 

6 

I 

— 

.... 



I ton 

47 

9 

107 


6 

I 


if tons 


4. 

1 '1 



I 

I 

1 1 tons 

S i 

0 

26 

0 

1 

12 

2 ' 

2 tons 

6 ! 

! 0 

i I 

8 

i t 

10 

' 13 

1 

2 

I 1 

O'-' 

A'’ 

24 tons 

.... ! 

2 

0 

1 

c 1 

*t“ 

1 2 

3 tons 



2 ! 


■+ 

5 i 

I ' 

9 

3^ tons 



I 1 



I 

4 tons 



^ 1 

.... 1 



I 

3 

I 

5 tons 







2 1 

2 












men who preferred the same size as they then owmed, and the munber 
preferring larger and smaller sizes, are shown in table 8. There seemed 
to be a general tendency for the men to think that their trucks were not 
large ^ enough. Of the farmers reporting, 52 per cent were satisfied with 
the size they were using, and 43 per cent prefemed larger sizes as com- 
pared with 5 per cent w^ho preferred smaller trucks. 

Of the 251 truck owmers who sent complete reports, 32 had owned trucks 
before buying the ones they then had. The average size of the trucks 
previously owmed was 0.74 ton as compared with 1.26 tons for the size of the 
trucks owned at the time of reporting. Of these 32 men, 13 reported that 
they had disposed of their old trucks because they were not large enough. 
The i-ton truck had the largest percentage of owners who were satisfied as 
far as size of truck w^as concerned, and was preferred by the largest number 
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TABLE 8. NmffiER of Men Preferring Larger or Smaller Trucks than Size 

Owned 


Size of truck owned 

Number of 
each feize 
reported 

i 

Same 

size 

Size preferre 

Larger 

size 

d 

Smaller 

size 

^ ton 

94 

28 

66 


1 ton 

22 

6 

16 


I ton 

153 

107 

43 

3 

I ^ tons *. 

7 

13 

4 


li tons .* 

32 

12 

H 

6 

2 tons. 

20 

13 

4 

3 

Over 2 tons. 

17 

II 

2 

4 

Total. 

345 

180 

149 

16 


of owners who were not satisfied with the size they then had. Of the 116 
men having trucks of less than i-ton capacity, 82 said they would get a 
larger size, and 56 specified i ton trucks. Of the 119 men who were not 
usings -ton trucks and were not satisfied with the size they had, 63 said 
they would prefer a i-ton truck, and, in all, 170 out of the 345 truck owners 
would have bought i-ton trucks if they were to replace the ones they then 
owned. 


Relation of type of roads to size of trucks used 

The men who were doing their driving on all dirt roads, and those who 
had partly improved roads, were using trucks of about i ton capacity 
{table 9). Truck owners who had all improved roads were using trucks of 
about 1 1 tons capacity. The average size of trucks preferred by the men 
having all dirt roads was 1,23 tons, and the average size preferred by the 
men having all improved roads was 1.53 tons. None of these three 
groups were loading their trucks to full capacity, but the men on the 
improved roads came the nearest to doing so. 


TABLE 9. Relation of Type of Road to Size of Truck Owned, and Size Pre- 
ferred, BY 251 Truck Owners 


Type of road* 

Number 
of trucks 

Average 

size 

of truck 
owned 

Size 

of 

truck 

preferred 

Average 
weight 
of loads 
hauled 

Unimproved 

• 64 

1.04 tons 

1.23 tons 

0.95 ton 

Partly improved 

133 

1.02 tons 

1.27 tons 

1. 00 ton 

Improved 

54 

1.23 tons 

1.53 tons 

1. 1 7 tons 

Total and average 

^51 

1.07 tons 

1.32 tons 

1.02 tons 


* Macadam, brick, concrete, or asphalt roads considered as improved roads. 
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TABLE 10 {concluded) 


Make 

Number of 
each make 

Per cent 
of total 
number of 
all trucks 

Jeffrey. 

I 

0.2 

Kohler 

I 

0.2 

Monominee 

I 

0.2 

Olsen 

I 

0.2 

Paige 

I 

0.2 

Palm.er-Mocft’e 

I 

0.2 

Peerless. 

I 

0.2 

Pierce Arrow 

I 

0.2 

Stegman 

I 

0.2 

Sullivan 

I 

0.2 

Velie 

I 

0.2 

Ward La France 

I 

0.2 

Not reported 

2 

0,3 

Total 

571 





^ TIRE EQUIPMENT USED 

Information as to the types of tires used on trucks was given on question- 
naires by 540 truck owners. The number of trucks of the different sizes 
which were equipped with solid and pneumatic tires, and the number 
equipped with pneumatic front and solid rear tires, are shown in table 
II, A large proportion of the owners of small trucks were using pneu- 


TABLE 1 1 . Number of Truck Owners Using Solid and Pneumatic Tires 


Size of trucks 

Number 

of 

owners 

using 

this 

size 

Number 

using 

all 

pneumatic 
tires 1 

Number 

using 

all 

solid 

tires 

Number 
using 
pneumatic 
front 
and solid 
rear tires 

i ton 

1 

142 

133 

4 

5 

I ton 

40 

32 

6 

2 

I ton 

238 

125 

14 

99 

li tons 

13 

10 

I 

2 

I J tons 

48 

17 

19 

12 

2 tons 

39 

7 

24 

8 

Over 2 tons 

20 

2 

17 

I 

Total 

540 

326 

85 

129 


matic tires, while the solid tires seemed to meet the approval qf the men 
with large trucks better than did the pneumatic tires. Of the trucks of 
less than i| tons capacity 70 per cent had all pneumatic tires, while of 
the trucks above this size only 15 per cent were so equipped. In all, 60 
per cent of the trucks for which this information was obtained had all 



i6 


Bulletin 427 


pneitniatic tires and 16 per cent had all solid tires. The remainder had 
pneumatic front and solid rear tires. ^ 

Some of the advantages of the pneumatic over the solid tires, as §|ven 
by truck owners, were: less jar and consequently less injury to the load 
and truck; capability of greater speed; ability to run on softer ground than 
solid tires can ; a special type of wheels not required ; lower initial cost , 
and special labor and equipment for changing not required. Disadvantages 
of pneumatic tires, as reported by men using them, were: danger of 
blow-outs and punctures; time and inconvenience of keeping the tires 
inflated; inability to stand use on rough frozen roads; and wearing quality 
not so good as that of solid tires. 

The number of trucks reported as being equipped with single and dual 
rear tires is shown in table 12. Of the 528 men who reported whether 


TABLE 12. Number of Truck Owners Using Single and Dual Rear Tires 


Size of trucks 

Number 

of 

owners 

reporting 

Number 
using 
single 
rear tires 

Number 

using 

dual 

rear tires 


139 

38 

139 


^ f rijj , . - . * , 

38 


1 ton 

236 

235 

I 

T ^ - * 

13 

13 


T ^ trills - - 

45 

45 


2 tons 

38 

30 

8 

Over 2 tons 

19 

II 

8 

Total 

528 

511 

17 


they were using single or dual rear tires, only 17 were using the dual type. 
Eight of these were using 2-ton trucks, and eight were using trucks larger 
than the 2-ton size. One owner of a i-ton truck reported that he was using 
dual tires. The advantages of dual rear tires, as given by men using them, 
were that they would give more traction than single tires and that they were 
less likely to skid or slide on slippery roads. 

It would seem, therefore, that the most satisfactory type of tires for any 
particular truck would depend on the material to be hauled, the speed 
desired, the type and probable condition of roads over which hauling would 
be done, the care which the driver would be likely to give to pneumatic 
tires, and the relative cost of the two types. 

DISTANCE OP TRUCK OWNERS PROM MARKET 

Each truck owner was asked how far his farm was from his principal 
market. The average distance from market of the farmers who furnished 
this information on their questionnaires is shown in table 13. Approxi- 
mately one-third of the truck owners were less than five miles from market, 
one-tlmd from five to ten miles, and the remainder eleven miles or more. 
The distance of the individual farmers from market varied fro n one-tenth 
of a mile to seventy miles, and the average of all reporting was 9.4 miles. 
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TABLE 13. Di^fANCE FROM Principal Market of 509 New York Farm Motor- 

Truck Owners 


Miles from market 

Number of 
owners 
reporting 

Per cent 
of total 
number 
of all 

trucks 1 

Average 
miles to 
market 

Under 5 

178 

35-0 

2.8 

5 to 10 

183 

36.0 

6.8 

II to 15 

51 

10. 0 

13*0 

16 to 20 

40 

7.8 

18.4 

Over 20 

• 

57 

II. 2 

28.7 

Total 

509 

100.0 

9 4 


About the same proportion of the farmers having small tmcks as of those 
having large trucks were marketing at points nearer and points more distant 
than ten miles from their farms (table 14). Some of the farmers had 
changed their principal markets since they began to use trucks. Of the 


TABL© 14. 


Number of Trucks of Each vSize at Different Distances from 
LIarket 


Lliles from 


Size of trucks 


principal market 

1 

1 

2 

ton 

3 

4 

ton 

I 

ton 

li 

tons 

If 

tons 

2 

tons 

Over 

2 tons 

Under 5 

. 57 

12 

71 

6 

15 

14 

3 

5 to 10 

42 

12 

91* 

4 

20 

10 

4 

II to 15 

15 

4 

23 

3 

2 

3 

I 

16 to 20 

8 

6 

15 

I 

5 

4 

I 

Over 20 

10 

4 

26 


5 

3 

9 

Total 

132 

38 

226 

i 14 

47 

34 

18 


41 1 men who had owned trucks for one year or more, 355 reported as to 
whether or not they had changed their markets. Of this number, 289 
stated that they had not changed their principal markets and 66 stated 
that they had. These 66 farmers had been marketing their principal prod- 
ucts at markets averaging 5.9 miles distant before they began to use 
trucks, but at the time of reporting they were marketing at points averaging 
14.5 miles distant. 

The average distance from market of the 103 farms in the dairy section 
of southern New York from which survey records were obtained was 5.5 
miles (table 15), as compared with 9.4 miles for the average of the 509 
farmers who reported this information by the questionnaires, ^he fact 
that these 103 farmers are marketing their products at points nearer than 
the average of the 509 men in various parts of the State, is probably ac- 
counted for in large part by the fact that their chief sales product is market 
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TABLE 15. Distance from Principal Market of 103 Farm^ Motor-Truck 
Owners in Broome, Chenango, and Delaware Counties 


Miles from market 

Number 

of 

owners 

reporting 

Per cent 
of total 
number of 
all trucks 

Average 

miles 

to 

market 

Under s 

53 

39 

7 

51.4 

37.9 

6.8 

2.9 

5 to 10. 

6.4 

II to 13 

13-0 

17.0 

16 to 20 

4 

3.9 

0.0 

Over 20 

0 




Total and average 

103 

j 100.0 

5.5 




milk, a biilky and highly perishable product which ifiust be delivered daily 
at a railroad shipping point. Whole milk cannot be economically marketed 
at as great a distance from the point of production as can less bulky or 
perishable farm products such as grain, fruit, and potatoes, which make 
up a large proportion of the total production of the average farm in New 
York. 

The introduction of trucks into this region seems to have extended the 
market milk territory farther back into the hill country. A considerable 
amount of milk which was formerly hauled by horse and wagon to near-by 
creameries and cheese factories, is now hauled by truck to a railroad and 
marketed as whole milk. Results of a survey of the cost of producing milk 
on 149 fa,nns in this region in 1915 agrees with this observation.® The 
average distance to market of these 149 farms was 4 miles, as compared with 
5.5 miles for the 103 dairy farms from which truck survey records were 
obtained. 

SPEED OF TRUCKS 

The average speed in miles per hour at which 250 of the trucks for 
which questionnaires were available were driven, is shown in table 16. 


TABLE 16. Speed of Trucks 


Size of trucks 

Number 
of owners 
reporting 

Average speed of trucks in 
miles per hour 


Loaded 

Empty 

i ton 

64 

T A 



1 ton 

10.3 

21.3 

I ton 

II6 

e 

1 0 • ^ 

21.4 

15*4 

20.5 

li tons 

i. . U 

15.4 

14.9 

I J tons 

0 

2 tons 

24 

18 

0 

17,9 

15.4 

14.8 

Over 2 tons 

13.0 

13. 1 


y 

Total and average 

250 

14.2 

17.6 



Buf 139,® p” ml” Cornell 
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Only 17 per cen^ of the 116 men having i-ton trucks were doing the prin- 
cipal part of their driving on improved roads of macadam, brick, or con- 
crete, while 30 per cent of the trucks larger than i ton were being driven 
on roads of these t3?pes. This fact probably accounts, at least in part, 
for the comparatively low speed at which the i-ton trucks were driven. 
The relation of type of road to speed of trucks is shown in table 17: 


TABLE 17. Relation of Type of Road to Speed of Trucks 


Type of road* 

m 

I 

Number of 
owners 

1 reporting 

i 

i 

i 

Average speed of trucks in 
miles per hour 

Loaded 

Empty 

Unimproved 

143 

12.8 

16.9 

Partly improved 

286 

14.7 

18. 1 

Improved. .* 

123 

15-3 

18.4 

Total and average 

1 552 j 

14.3 

17.9 


* Macadam, brick, concrete, or asphalt roads considered as improved roads. 


^ COSTS OF OPERATING TRUCKS 

The average individual costs which make up the total average annual 
cost of operating the 70 trucks for which complete cost data for one year 
were obtained, are shown in table 18. The average annual cost of operat- 

TABLE 18. Average Annual Cost of Truck Operation, Exclusive of Cost 

of Driver 

(70 trucks in Broome, Chenango, and Delaware Counties) 


Number of trucks 70 

Average size, in tons 0.91 

Average value $654 . 10 


Number of trucks 70 

Average size, in tons 0.91 

Average value $654 . 10 



Cost per 
truck 

Per cent of 
total cost 

Costs: 

Depreciation 

$105.77 

•20 'IK 

26.8 

Interest 

9*9 

Insurance 

0,81 

License 

T 2 .29 

I 

Cash repairs 

92.01 

8.15 
105.29 
, 22.43 

2.33 

6.71 

233 

2. 1 

Farm labor, repairing, 31.3 hours 

Gasoline, 381.7 gallons 

26.7 

5-7 

Motor oil, 24.92 gallons 

Grease 

Use of buildings 

1 . 7 



Total costs * 

$395.04 

1 


1 



ing a truck, exclusive of cost of driver, was $395.04. Depreciation and fuel 
were the two largest items of expense, each making up 27 per cent of the 
total annual cost. Repairs, including value of farm labor used for repair 
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work, was the next largest item. This ambtmted to $iop.i6 per ^uck. 
Other costs in order of size were interest, lubrication, license, use of build- 
ings, and insurance. . 1 j ^ 

It can be said that depreciation, fuel, and repairs, each made up approxi- 
mately one-fourth of the total cost; and interest, lubrication, license, 
use of buildings, and insurance, together made up the remainmg fourth. 

Investigations conducted by the Department of Agricultural Economics 
and Farm Management of the New York State College of Agriculture have 
shown that the annual cost of maintaining general farm equipment exclu- 
sive of trucks, tractors, threshing machines, and some other special equip- 
ment, represents about 30 per cent of the average investment. The 
average value of the trucks included in table 18 was $654* and the 
total annual cost of $395.04 represented 60.4 per cent of this amount. 
Measured by the percentage of the average investment which the annual 
cost represents, the cost of operating these trucks, including the cost of 
gasoline, was double the cost of the general farm equipment as found 
by cost-account methods. The cost per truck exclusive of gasoline was 
$289.75, which is 44.3 per cent of the average investment. 

Initial cost of trucks 

Of the 562 farmers who returned questionnaires, 336 reported that they 
had purchased their trucks new, 123 that they had purchased seconddiand 
trucks, and 50 that they had built their trucks from automobiles. The 
remaining 53 did not report on this point. The average initial cost to 
these men of their trucks is shown in table 19. The cost of the trucks 
built from autom.obiles includes the value of the labor spent in building 
them over. 


TABLE 19, Average Initial Cost of Trucks Purchased New, Purchased 
Second-Hand, or Built from Automobiles, 509 Trucks 


Size of trucks 

New 

Second-hand 

Built from 
automobiles 

Total and ■ 
average 

Number 

Cost 

Number 

Cost 

Number 

Cost 

Number 

Cost 

\ ton 

50 

$ 645.84 

51 

$ 331.47 

27 

$340.22 

128 

$ 456.12 

1 ton 

24 

1,234.31 

8 

551.88 

5 

296.40 

37 

960.02 

1 ton 

180 

888.77 

40 

573.88 

12 

551.67 

232 

817.04 

li tons 

10 

1,494.10 

3 

741.67 

1 

500.00 

14 

1,261.86 

It tons 

34 

1,657.26 

9 

579.44 

2 

525.00 

45 

1,391.38 

2 tons 

23 

2,536.35 

8 

1,131.25 

3 

650.00 

34 

2,039.29 

Over 2 tons 

IS 

3,306.67 

4 

1,525.00 



19 

2,931.58 

Total and 


i 







average. . 

336 

$1,193,80 

123 

$543.62 

50 

$415.76 

509 

$960.26 


Cost of second-hand trucks 

The second-hand trucks, which were purchased at an average price of. 
$543.62, .cost less than half the average price paid for the trucks bought 
new, and the average cost of the trucks built over from automobiles was 

Cost accounts for six years on some successful New York farms. By G. F. Warren, Van B. Hart, 
and others. Cornell Univ. Agr. Exp. Sta., Bttl. 414, p. 65. 1923. 
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$415.76. Owifers who had used second-hand trucks for an average of 25 
months, and owners who had used built-over trucks for 28 months (table 
20), estimated that they would get additional satisfactory service of 4.3 
years and 4.4 years, respectively, from their trucks.. This makes the 
estimated average years of usefulness to the present owners of the built- 
over trucks 6.5 years, and of the second-hand trucks 6.4 years. 

TABLE 20 . Average Initial Cost, Years of Usefulness to Present Owners# 
AND Days Laid Up for Repairs, of Trucks Purchased New, Pur- 
chased Second-Hand, or Built from Automobiles 


(251 trucks owned one year or more) 


• 

How acquired 

Number 
of trucks 

Cost 

Months 
owned by 
present 
owner 

Additional 
years of 
service 
e.^pected 

Years of 
usefulness 
to present 
owner 

Days per 
annum laid 
up for 
repairs 

Bought new t . 

150 

$1,209.11 

570.88 

29.5 

5.6 

8.1 

1.9 

Bought second-hand 

74 

25.0 

4.3 

6.4 

1.3 

Built from automobiles 

27 

373.08 

28.0 

4.4 

6.7 

2.2 


Total and average 

251 

$944.68 

28.0 

5.1 

7.4 

1.7 





Co^lof trucks included in survey work 

The average initial cost of the 70 trucks located in the dairy section of 
the southern part of the State is shown in table 2 1 : 


TABLE 21. Average Initial Cost of 70 Trucks Included in Survey Work 


Size of trucks 

♦ 

Number 

of 

trucks 

Average 

initial 

cost 

1 ton 

27 

6 

$ 449-63 

1,187.83 

837.00 

1.485.00 

1 .200.00 

1 ton 

I ton 

24 

10 

1 1 tons 

2 tons 

I 

2h tons 

2 

3,100.00 




Total and average 


70 

$880.00 



Depreciation 

The largest single item of cost of operating farm trucks, as shown in 
table 18, was depreciation. The depreciation on these trucks made up 
26.8 per cent of the total annual cost of operation, and was 16.2 per cent 
of the average value of the trucks. Of the 70 trucks included in table i8,* 
41 had been purchased new by their present owners and 29 had been either 
bought second-hand or built over from passenger cars. 

The average age, at the time of the survey, of the 41 trucks^ that had 
been purchased new was 2.22 years. During the first 1.2 years that these 
trucks were in use, they depreciated from an average value of $1066 to 
$853. This represents a depreciation of 20 per cent of the original purchase 
price of the trucks in a period of 1.2 years. During the year following, 
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the average depreciation was $134.85, or 12.6 per cent of rhe first cost. 
The ow^ners of these trucks estimated that their trucks vrould give an aver- 
age of 5.2 years of additional service, making the life of the average truck 
7.42 years. (Table 40.) 

If it is assumed that the average truck lasts 7.42 years, its average annual 
depreciation would be 13.5 per cent, but the foregoing data agree with the 
common observation that the depreciation on any kind of farm machinery 
is much higher for the first few years of use than the average. When these 
trucks had been in use for a little more than two years, they had depre- 
ciated 32.6 per cent of their original cost. The relative depreciation 
measured in per cent of original cost of trucks of different ages is shown in 
table 22: 


TABLE 22, Relation of Age of Truck to Percentage of Initial Cost 
Represented by Annual Depreciation 


Age of truck at beginning of year 

Ninnber 

of 

trucks 

Average age 
at beginning 
of year 
(months) 

Per cent of 
initial cost 
represented 
by depreciation 

New 

7 

0.0 

19 ^ 

I to 12 months 

17 

5.1 

14 

13 to 24 months 

9 

18.2 

9 

Over 24 months 

8 

43.6 

8 

Total and average 

41 

14.6 

1 

13 


The average estimated junk or scrap value of these trucks at the end of 
7.42 years was estimated to be $155, or 14.5 per cent of , the initial cost. 
Since the total estimated depreciation for the first four years of use, as 
shown in table 22, was only 50 per cent of their initial cost, the trucks 
would have to depreciate 35.5 per cent more during the last 3.42 years of 
life in order to be worth only 5 5 as junk. Depreciation on trucks approxi- 
mately four years old was 8 per cent of the initial cost. Since deprecia- 
tion usually decreases with age, it would not be expected that these trucks 
would depreciate 35.5 per cent more during their last three and one-half 
ye^s of life. This study was made at the end of a period of rapidly 
rising prices. Truck owners were asked, in estimating depreciation, to 
disregard any change in price which had occurred since purchasing their 
trucks, but they were probably influenced by the rapid rise in prices during 
the preceding year and did not place a low enough value on their trucks. 
The estimate of length of life of the trucks was independent of the estimate 
of depreciation, and is likely to be more nearly correct. Estimates on 
length of life of trucks fumi^ed by 150 truck owners from other parts of 
the State, agree with these data (table 24). 

Depreciation on trucks computed on a fixed percentage basis 
When the initial cost, the years of life, and the scrap value of a machine 
are known, it is possible to compute a rate of depreciation which charges 
off each year the same percentage of the value at the beginning of the 
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year.^^ Tliis allows a higher depreciation when the machine is new, and 
a constantly decreasing amotint as it grows older. Depreciation on these 
trucks for any particular year computed in this way \vould be 23 per cent 
of their value at the beginning of that year, or about one-fourth more for 
the first four years than is shown in table 22. 

Not tmtil trucks have been in use longer, can exact depreciation figures 
be obtained, but the average rates of depreciation as computed by the fore- 
going method are given in table 23, and these figures are probably very 
near the actual rates at which farm trucks depreciate. 


TABLE 23.^ Annual Depreciation on 41 Trucks, Computed from Estimated 
Usefulness of 7.42 Years, Initial Cost of $1066, and Estimated 
• Scrap Value of $155 


Years used 

! Value at 
beginning 
of year 

Depreciation 

Value 
at end 
* of year 

Per cent 
depreciation 
is of 
value at 
beginning 
of year 

Per cent 
this year’s 
depreciation 
is of 
initial 
cost 

0 . 

$i , 066.00 

$245 ■ 18 

$820.82 

23.0 

23.0 


820.82 

188.79 

632.03 

23.0 

17.7 


632.03 

145-37 

486.66 

23.0 

13-6 

3 

486.66 

III. 93 

374-73 

23-0 

10.5 

4 

374-73 

86.19 

288.54 

23.0 

8.1 

5 

288.54 

66.36 

222.18 

23.0 

6.2 

6 

222.18 

51-10 

171.08 

23.0 

4.8 

7 * 

171.08 

16.08 

155.00 


1.6* 

Scrap value. . . . 


155-00 


14-5 






* This horizontal column covers only 0.42 year. 


Depreciation on trucks compared with depreciation 
on other farm machinery 

The motor truck is a comparatively new addition to the equipment 
of New York farmers, and experience has shown that depreciation is very 
high on new kinds or types of farm machines, regardless of whether or not 
they are given hard usage. Any new type of machine will tend to depre- 
ciate because of its becoming obsolete due to the manufacture of improved 
models which relegate the older machines to the junk pile long before they 
are worn out. Few of the old wire grain binders were worn out. They 
were abandoned because better machines took their place. New kinds of 
machines are also more liable to breakage because of faulty construction 
than are those which have been tested for many years. A study of tractors 
on New York farms showed that the average life of the tractors studied 

The formula used, which is known as the fixed percentage of the decreasing net value, is 

\ Vi 

in which R is the rate per cent of depreciation per year, n is the life in years, is the initial cost, and 
Vz is the scrap value. According to this formula, if the initial cost were $1000 and R were found to be 20 
per cent, the value of the truck at the end of the first year would be $1000- $200, or $800. The depreciation 
for the next year would be 20 per cent of $800, or $160. 

12 An economic study of farm tractors in New York. By W. I. Myers. Cornell Univ Agr. Exp. Sta.. 
Bui. 405, p. 66. 1921. 
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was 6 years, as compared with 742 years for the fann tmcks included in 
table 23. Similar studies of other special farm equipment have shown that 
depreciation is very high on any new type of machine. The" first grain 
binders and the first tractors were designed and manufactured for farm 
use and could not be tested in any way except by putting them in practical 
use on farms. Motor trucks, the manufacture of which was developed by 
the automobile industrj^ had been w^ell tested and had passed thru the 
early part of the experimental stage before they reached the farm. 

In making this study the writer did not find, nor has he ever seen,^ a 
serviceable motor truck that had been abandoned by a farmer because its 
place had been taken by a more improved type, but he did see tractors, 
ensilage cutters, and potato diggers which probably would do almost as 
good wurk as when first purchased but which were not used because their 
place had been taken by more improved machines. Many farmers have 
sold or turned in their old trucks for new ones; but they did this, not be- 
cause their trucks were out of date, but because they were wearing out. 
Had the old trucks been obsolete, no one else would have wanted them and 
they would have joined the class of the chain-carrier ensilage cutter and 
the double-driving harness which are found stored away on many farms 
— still serviceable, but their place taken by something better. 

Farmers paid for the testing and development of the grain binderjaad 
the gas tractor, but profited by the mistakes others had made iiithe 
man^acture of automobiles and motor trucks. Because of this fact one 
would not expect to find a high depreciation on faim motor trucks due to 
their becoming obsolete, as has been observed in the past on tractors and 
other new kinds of complicated farm machinery. The actual deprecia- 
tion on the trucks included in this study agrees with this observation. 

Relation of hauling done with trucks, to length of life of trucks 

The extent to which a machine is used generally affects the rate at which 
it depreciates. The trucks that did less than 600 miles of hauling were 
estimated by their owners to last 9.5 years, and owners of trucks doing from 
600 to 1200 miles of hauling estimated the life of their trucks at 7 years. 
The trucks doing over 1200 miles of hauling were estimaetd to last 8 years, 
but they were laid up for repairs almost twice as long as were the 47 trucks 
that were used for less than 600 miles (table 24). 


TABLE 24. Relation of Miles of Hauling to Length of Life and to Other 

Factors 

(150 .trucks bought new and owned for one year or more) 


Miles of hauling 

Number 

of 

trucks 

Average 
miles of 
i hauling 

i 

Estimated 
average 
length 
of life 
(years) 

Average 

days 

per annum 
i laid up 
[ for repairs 

Under 600 

47 

329-0 

9-5 

1-4 

600 to 1200 

49 

874.S 

7.0 

1.7 

Over 1200. 

54 

2,280.9 

8.0 

2.6 

Total and average 

150 

1,210.0 

8.1 1 

1-9 
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^ Repairs 

New parts and cash repairs on these trucks cost $92.01 per truck (table 
25), and the farm labor spent in repairing them was valued at $8.15 per 
truck. 

TABLE 25. Cost of Cash Repairs and New Parts, 70 Trucks 


Part repaired or replaced 

* 

Number 
of owners 
having 
this 

expense 

Average 
cost per 
truck 

Per cent 
of total 
cash 
repair 
, cost 

Tires * 

54 

fo 4-47 

59-2 

Batteries 

8 

1.25 

1.4 

Spark plugs 

28 

I .06 

1.2 

Radiators •. 

14 

2.21 

2.4 

Gears 

II 

5.96 

6.5 

Brakes 

28 

3-30 

3-6 

Body 

4 

0.68 

0.7 

Unclassified i 

34 

23.08 

25.0 

Total 


$92.01 

100.0 


The cost of tire repairs was the largest single item of repair expense 
reported, and made up 59.2 per cent of the total cash repair charges. 
Repairs on gears and on brakes were the two next largest items, malnng 
up 6.5 per cent and 3.6 per cent, respectively, of the total cash amount 
paid for repairs. 

Since in most cases home repair work was done by the person driving 
the truck, such labor was charged for at the same rate as the driver’s time. 
Farm labor on repairs averaged 31.3 hours per truck. The cash cost of 
repairs and the* amount of farm labor spent in repairing varied greatly. 
Five farmers had no cash expenses for repairs, and the largest amoimt spent 
by any truck owner for this item was $400. 

The largest amount of farm labor spent on any one truck was 156 hours, 
and 33 owners did no repair work with farm labor. The five truck owners 
who had no cash expenses for repairs also had no repairing done by farm 
labor. Three of the five trucks which had no repairs during the year had 
been purchased new at the beginning of the year, and one had been pur« 
chased new three months prior to that time. The fifth had been bought 
new by the present owner and had been in use for three years and one 
month before the beginning of the year. The average depreciation on 
these five trucks was 18 per cent of their initial cost, as compared with 
12.7 per cent for all trucks that were purchased new by their present owners. 
These five trucks were driven an average of only 2770 miles during the 
year, as compared with 3589 miles which was the average for the 41 trucks, 
included in table 23. This fact probably accounts, either in part or 
entirely, for the lack of repairs on these trucks. 

Relation of age of truck to days laid up for repairs 

There was no very direct relation between the age of the average truck, 
and its reliability as measured by days laid up for repairs (table 26). The 
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amount of hauling done with a truck (table 24), and the typ^ of roads over 
which it is driven (table 59), seem to have more effect on the time it is laid 
up for repairs than does the factor of age (table 26). WhilCr the trucks 
used che most w’-ere estimated to last as long as the others, they were laid 
up for repairs about a third longer time than was the average truck. 


TABLE 26. Relation of Age of Truck to Days Laid Up for Repairs 
(150 trucks purchased new and owned for twelve months or more) 


Months owned 

Number 
of trucks 

Average 
number of 
months 
owned 

Average 
number 
of miles 
of road 
hauling 

Average 
number 
of days 
per annum 
laid up 
for repairs 

Additional 
^ears of 
service 
expected | 

Average 
number 
of years 
of service 

12 

27 

12 

1,220.0 

1.8 " 

6.75 

1 7.8 

13 to 24 

53 

193 

I , 102 . 7 

1-7 

5.3 

6.9 

25 to 36 

32 

32.9 

1,310.1 

0.5 

5.1 

7.8 

37*048 

21 

44.6 

I , 009 . I 

5.0 

5-0 

8.8 

49 and over 

17 

63.8 

i»576.5 

1-4 

5-4 

10.7 

Total and av-j 







erage 1 

150 

1 

295 

I ,208.6 

1.9 

5-5 

8 <r 


Relation of age of truck to depreciation and repairs 

The percentage of the initial cost of the trucks which was represented 
by the sum of depreciation and repairs, was a smaller figure for the older 
trucks than for the newer ones (table 27). Depreciation and repairs were 
25.8 per cent of the initial cost of the new trucks, and only 17.8 per cent of 


TABLE 27. Relation of Age of Truck to Depreciation and Other Factors 



Age, in months, at beginning of year 

New 

0 to 12 

13 to 24 

Over 24 

Total 

and 

average 

Number of trucks 

Average age, in months 

Average size, in tons 1 

Per cent of initial cost represented by 

sum of depreciation and repairs 

Days per annum laid up for repairs . . 

7 

0 

0 93 

25.8 

0 

17 

5-1 

1 .06 

23-3 

1 .2 

9 

18.2 

0.78 

19. 1 

0.3 

8 

43-6 

0.91 

17.8 

4.5 

1 

,41 

14.6 

0.95 

21 . 7 
1.4 


the first cost of the oldest trucks. However, none of the seven new trucks 
were laid up for repairs for an entire day when needed, and the trucks owned 
for more than two years lost 4.5 days per truck due to this cause. 

Depreciation on trucks decreases with age and repairs increase, but 
depredation is so high for the first ye^ that the sum of depredation and 
repairs, when expressed in per cent of initial cost, is a constantly decreasing 
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figttre. If truck owners could insure themselves against loss of time and 
inconveniencS caused by their trucks breaking down, and could get this 
insurance at just what it costs to carry the risks involved, one might find 
that depreciation plus repairs plus the cost of this risk insurance was a 
constant quantity. In other words, the sum of depreciation and repairs 
decreases with age, but the decrease is probably about offset by the chances 
that a truck will break down at the time when it is needed the most. 

Gasoline 

The second largest expense on these trucks was for gasoline, which was 
practically as important an item as depreciation. The average amount 
of gasoline used per truck was 381.7 gallons and the average price paid 
per gallon was 27.6 cents. Gasohne was the only kind of fuel used, and the 
writer found no farmers who had attempted to use kerosene or distillate 
in their trucks. These low-grade fuels, which are used extensively in low- 
speed stationary engines and in tractors, have not proved successful w^hen 
used for truck motors. The chief objection to them is their tendency to 
foul up the spark plugs and cylinder heads of the motors with carbon, 
and the excessive amount of smoke and oil which they give off on 
combustion. 

The average number of miles per gallon of gasoline, and the cost per 
rnftj for gasoline, are shown in table 28. For the number of tons which 
they coulci carry, the larger trucks were more economical in use of fuel than 
the smaller ones. The 33 trucks of less than i ton capacity averaged 
12.4 miles per gallon of gasoline, but, since their average size was only 
0.55 ton, they made only 6.8 miles per gallon per ton of carrying capacity; 
vrhile the i-ton trucks, and the trucks larger than i ton, made 9.5 miles 
and 1 3. 1 miles per gallon per ton, respectively. 


TABLE ^S. Average Consumption of Gasoline by 70 Trucks 


Size of trucks 

Number ; 
of 

trucks 

Average 

size 

(tons) 

Total 

miles 

traveled 

Gasoline 

i 

Gallons 

: Value 

Miles 
per 1 
gallon 1 

Cost 

per 

mile 

Under i ton 

33 i 

0-55 

3.811 

306.7 

$ 84. 08 

12.4 

$ 0,022 

I ton 

24 

1 .00 

3.574 

375.0 

101.64 

9*5 

0.028 

Over I ton 

13 

1 . 70 

4.531 

584-4 

165.88 

7.8 

0.037 

Total and av- 








erage 

70 

0.91 

3.863 

381-7 

$105.29 

10. 1 

$ 0,027 


Relation of age of truck to economy in use of gasoline 

The mileage per gallon per ton of capacity was the largest for the new 
trucks and decreased with age (table 29). The tmcks over two years old 
made only 7.3 miles per gallon per ton, as compared with 9,6 miles for the 
new trucks. 
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TABLE 29. Relation of Age of Truck to Economy in Use of Gasoline and 

Oil, 41 Trucks 


Age, in months, at beginnings of year 



New 

0 to 12 

13 to 24 

Over 24 

Total 

and 

average 

Number of trucks 

7 

17 

9 

8 

41 

Average age, in months 

0 

51 

18.2 

43-6 

14.6 

Average size, in tons 

0.93 

1.06 

0.78 

0.91 

0.95 

Miles per gallon of gasoline 

10.3 

8.9 

10.7 

8.0 

9.2 

Miles per gallon per ton of capacity. , . 

9.6 

9.4 

8.3 

7-5 

8.7 

Miles per quart of oil 

29-3 

47.5 

66. i» 

24.8 

39-5 

Miles r quart per ton of capacity . . . 

27.2 

50-4 

51-6 

22.6 

37-5 


Ltihricaiion 

These trucks used 24.92 gallons of motor oil per truck, and other lubri- 
cation costs amounted to $2.33 per truck. The average price paid for 
motor oil was 90 cents per gallon. The number of pounds of grease used 
per truck was not ascertained, as in many cases the only information a 
farmer could give was that he had paid a garage man a certain anjp»^nt 
for filling up his car with grease, and often the charge made was .more 
for the labor involved than for the grease used. 

The average number of miles per quart of motor oil for these trucks is 
shown in table 30. The largest quantity of oil was used by the new trucks 
and the ones that had been used for over two years, while the trucks 
that had been owned for from one to twenty-four months used the least 
oil (table 29). 


TABLE 30. Average Consumption of Lubricants by *70 Trucks 


Size of trucks 

1 

Num- 
ber of 
trucks 

Average 

size 

(tons) 

Total 

miles 

traveled 

Motor oil 

Grease 

(total 

cost) 

Cost of 
lubri- 
caticn 
per mile 

Gallons 

Value 

Miles , 
per 
quart 

Under i ton .... 

33 

0-55 

3.811 

15-36 

$13-00 

62.0 

^4.06 

$ 0 . 004 

I ton 

24 

1 .00 

3.574 

3111 

27.62 

28.7 

1-35 

0.008 

Over I ton 

13 

1.70 

4.531 

37-76 

36-75 

30-0 

5.57 

0.009 

Total and 









average. . 

70 

0.91 

3.863 

24.92 

$22.43 

38.8 

$2.33 

$0,006 


This agrees with the common knowledge that older machines usually 
require m^re oil, but will go longer without oiling, than new machines with 
tight bearing parts. The writer observed that there was a general tend- 
ency among owners of new trucks, and especially with men who had had 
no previous experience with automobile motors, to use an excess of oil 
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(due probably to the fact that they wanted to be sure to use enough) , 
and that a gre§,t deal of oil was lost by leakage from the motors of old 
trucks. These two facts would tend to give a low mileage per quart of 
oil for both fhe new and the very old trucks. 

Interest 

Interest on the money invested is one of the costs of operating a truck. 
In figuring the costs of operation, interest was charged at 6 per cent on 
the average value of the trucks at the beginning and at the end of the 
year. This item amounted to $39.25, or 9.9 per cent of the total cost of 
truck operation. 

, Truck licenses 

The average amount paid for a license w-as $12.29. The laws of New 
York required, at the time when the survey was taken, that every motor 
vehicle owned within the vState be licensed by the State Comrmssion of 
Highways, and the charge made for a truck license was in proportion to the 
maximum load which the truck was licensed to carry. Some trucks were 
licensed to carry loads in excess of the capacity for which they had been 
rated by the companies building them, and some others were not licensed 
to CBxvy loads as large as their rated capacity. In this work, wherever 
refe«5^ce is made to a particular size of truck, capacity as rated by the 
manufacturer, and not licensed capacity, is meant. 

Insurance 

No liability, collision, or theft insurance was carried on any of the 70 
trucks included in the survey work, and only six owners had any special 
insurance against fire. The cost per truck of fire insurance for the trucks 
that were insured was $9.42. The average cost of this item for the 70 trucks 
was 81 cents. 

Use of buildings for housing trucks 

In determining the total annual cost of truck operation, a charge should 
be made for the use of the building in which the truck is housed. This 
charge should cover the costs of maintaining such a building. Results of 
cost-account investigations show that the average annual cost, in addition 
to interest, of maintaining farm buildings is approximately 4 per cent of 
their inventory value. This 4 per cent covers taxes, depreciation, repairs, 
and other costs of maintenance. In determining the cost of truck operation 
in this study, a charge of 10 per cent of the value of the buildings used 
by trucks was made, to cover the interest on such buildings at 6 per cent 
and the other costs of maintenance. This charge amounted to $6.71 
per truck. 

Cost of truck driver 

Each of the truck owners in the dairy section of southern New York 
from whom a survey record was obtained, was asked how much he paid 
per month to the person who drove his truck, or how much it would cost 
to hire a person equally as good to take the place of the driver in case 
the owner or another xmpaid member of his family was doing the driving. 
The total number of hours worked per month by the truck dnver, and the 
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value of board or other farm products and privileges furnished to the 
driver in addition to cash wages, were also ascertained. 

The tmck owner was asked further what he would have to pay a man 
equally as good for all other farm work except tmck driving. The cost 
per month and per hour of unpaid and of hired drivers, including the value 
of board and other farm products and privileges furnished, and the cost to 
hire men equally as good for all ordinary farm work, are shown in table 3 1 : 


TABLE 31. Cost of Truck Drivers 



Unpaid 

drivers 

# 1 

Hired 

drivefs 

Total and 
average 

Number of trucks 

65 

5 

70 

Hours worked per month 

247 

259 

248 

Cost to hire for ordinary farm work:* 

$ 60 . 60 

$65.04 

Per month 

$65; s 8 

Per hour 

I0.265 

10.234 

$0 . 262 

Cost to hire for driving: 




Per month 

$ 68 . 24 

l 73 - 6 o 

$68 . 63 

Per hour 

$ 0,276 

$0,284 

$0,277 

Extra cost because of truck: 




Per month 

$ 2.86 

$13.00 

$ 3-59 

Per hour 

$0,011 

fo.05 

^.015 


This cost includes value of board and other farm products, and privileges furnished to drivers. 


The average cost per month of the unpaid drivers was $68.24, or $2.86 
per month more than the cost to hire persons equally as good for ordinary 
farm work. Hired drivers received $73.60 per month, or $13 more than 
the cost to hire other farm hands. The cost for all drivers was $68.63 
per month, or 27.7 cents per hour. This was $3.59 per month and 1.5 
cents per hour above the average figure for which the 0 vvners of the tmcks 
estimated they could hire men equally as capable for doing all kinds of farm 
work except driving. The average cost of driver per truck was $128.98. 

TOTAL COST, AND COST PER MILE, OP TRUCKS AND DRIVERS 

The various items of cost of operating trucks of different sizes, and the 
cost of truck drivers, are shown in table 32. The average costs per mile, 
of trucks and of drivers, are shown in table 34. As would be expected, the 
cost per mile increased with the size of trucks, but the increase was not in 
direct proportion. 

A better measure of the cost of truck transportation than cost per mile 
is cost per ton-mile. A ton-mile represents hauling equivalent to moving 
one ton a distance of one mile. If a truck moves five tons one mile, it 
accomplishes five ton-miles of work. If it hauls one ton five miles, it 
also does five ton-miles of work. 

Some of the trucks were used to take the place of a passenger car. Of 
the total miles driven, ii per cent was for this purpose. The cost per mile 
of operating a truck was found by dividing the total cost of operation by 
the total miles driven, including both hauling and passenger use. The 
cost per ton-mile was foimd as follows: if 10 per cent of the total mileage 
of a particular truck was for passenger use and 90 per cent was for actual 
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TABI^ 32. Average Annual Costs of Truck Operation 
(70 trucks in Broome, Chenango, and Delaware Counties) 



Size of trucks 

Tota 

and 

average 

i ton 

-2 ton 

1 ton 

IJ tons 

2 tons 

2i tons 

Number of trucks 

27 

6 

24 j 

10 

1 

2 

70 

Average value 

$343 . 15 

$745.83 

$643.00 

$1,152.50 

$850.00 

$2,125.00 

$654.10 

Costs: 








Depreciation 

$46.67 

$124.99 

$118.50 

$195.00 

$ 100.00 

$250.00 

$105.77 

Interest 

20.59 

44.75 

38.56 

69.15 

51.00 1 

127.50 

39.25 

Insurance. . . 

0.00 

0.25 

0.42 

1,50 

18.00 

6 '. 00 

0.81 

License i 

10.21 

13.33 

10.87 

16.88 

25.00 

25.00 

12.29 

Cash repairs ! . . 

76.09 

66.56 

98.02 

97.76 

139.00 

259.00 

92.01 

Farm labor repairing* 

8.95 

3.66 

7.72 

11.93 

0.00 

1.20 

8.15 

Fuelt 

78.45 

109.41 

101.64 

85.55 

622.83 

339.04 

105.29 

Motor oilf. 

13.07 

12.69 

27.63 

20.93 

129.75 

69.38 

22.43 

Grease 

1,81 

1.50 

1.35 

5.90 

! 2,40 

5.50 

2.33 

Use of buildings 

^ 6.13 

9.42 

6.58 

1 7.95 

1 3.50 

3.50 

6.71 

Total cost without driver. 

$261.97 

$386.56 

$411.29 

$512.55 

$1,091.48 

$1,086.12 

$395.04 

Cost of driver 

99.87 

97.02 

128.15 

170.87 

387.52 

340.39 

128.98 

Total cost of truck and 








driver 

$361.84 

$ 483 .58 

$539.44 

$683.42 

$1,469.00 

$1,426.51 

$524.02 


1 average number of hours of farm labor spent in repairing trucks was 31.3. 

t iT>s^verage amounts of fuel and of inotor oil used by the different sizes of trucks are shown in tables 
28 and 30. 


trucking work, then 90 per cent of the total annual cost was considered 
to^ be the cost for hauling, and this figure divided by the number of ton- 
miles gave the cost per ton-mile. The cost per ton-mile for the average of 
these trucks is shown in table 33, and the cost per ton-mile for trucks of 
different sizes is shown in table 34. 


TABLE 33. Average Cost of Truck Operation 


Number of trucks 

Average size, in tons 

Truck cost 

Cost of driver 

Total cost of truck and driver 

Miles driven 

Truck cost per mile 

Cost of driver per mile 

Total cost per mile 

Cost of truck for hauling 

Cost of driver for hauling 

Total hauling cost 

Ton-miles 

Truck cost per ton-mile 

Cost of driver per ton-mile . . . 
Total cost per ton-mile 


70 
0.91 
$ 395-04 
$128.98 
$524.02 
3.863 
$0. 102 
$0,034 
$0,136 
$351-64 
$114.79 
$466.43 
2,165.6 
$0. 162 
$0,053 
$0,215 


The average size of load carried by the |-ton trucks was 671 pounds, and, 
while it cost only 6.5 cents per mile, exclusive of the cost of the driver, 
to operate these |-ton trucks, it cost 30.8 cents per ton-mile of hauling 
done by them. The cost per mile, exclusive of cost of driver, of the i-ton 
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TABLE 34. Truck Costs per Mile and per Ton-Mile, ^70 Trucks 


Size of trucks 

Number 

of 

trucks 

Average 

miles 

driven 

Average 

ton- 

miles 

Cost per mile 

Cost per ton-mile 

Truck 

Driver 

Total 

Truck 

Driver 

Total 

i ton 

27 

4.011 

580.4 

$0,065 

$0,025 

$0,090 

$0,308 

$0,118 

$0,426 

1 ton 

6 

2,910 

1,606.2 

0.133 

0.033 

0.166 

0.224 

0.056 

0,280 

1 ton. 

24 

3,574 

2,425.2 

0.115 

0.036 

0.151 

0.159 

0.050 

0,209 

li tons 

10 

3,482 

3,168.4 

0.147 

0.049 

0.196 

0.160 

0.054 

0.214 

2 tons 

1 

11,072 

11,301.6 

0.099 

0,034 

0.133 

0.097 

0.034 

0.131 

2 i tons 

2 ! 

6,504 

12,547.1 

0.167 

0.052 

0.219 

0.087 

0.027 

0,114 

Total and av- 










erage i 

70 

3,863 

2,165.6 

$ 0-102 

$0,034 

$0,136 

I $0,162 

$0,053 

$0,215 


trucks was 11.5 cents, but their average cost per ton-rnile was only 15.9 
cents. The average cost per mile, exclusive of cost of driver, for all trucks 
was 10.2 cents, and the cost per ton-mile was 16.2 cents. 


relation of amount of hauling to cost per mile and per ton-mile 
OF trucks, exclusive of driver 

One way to reduce the cost per mile of operating a truck is to drive it 
more miles; one way to reduce the cost per ton-mile is to do more hauling. 
Certain of the costs of operating a truck are not affected by the extot to 
which the truck is driven. Fuel, lubrication, depreciation, and ff^airs 
increase with the amount of work done; but interest, insurance, license, 
and storage are the same whether the truck is driven a thousand miles or 
ten thousand. For this reason the men who had a small amount of work 
to do with their trucks had a relatively high cost per mile and per ton-mile. 

The relation of the total number of miles that trucks were driven, to the 
cost per mile of operation and other factors, is shown in table 35. The 
average cost of operating the 18 trucks that were driven less than 2500 

TABLE 35. Relation of Total Miles Driven, to Cost per Mile and per Ton- 
Mile Exclusive of Driver 


Miles driven 

! 

Number 

of 

trucks 

Average per truck 

Total 1 
miles 
driven 

Size 

of truck 
in tons 

Total 

annual 

cost* 

Cost 

per 

mile 

I Total 
ton- 
miles 

Hauling 

cost* 

Cost 
per ton- 
mile 

Under 2500 

18 

1,557 

0.82 

$311,50 

$ 0,200 

638.7 

$294.52 

$0,461 

2500 to 5000 

34 

3,565 

0.92 

385.91 

0.108 

1,839.5 

335.10 

0.182 

Over 5000 

18 

6,734 

1.00 

495 . 79 

0.074 

4,308.4 

440.01 

0.102 

Total and av- 









erage 

70 

3,863 

0.91 

$395 . 04 

$ 0,102 

2,165.6 

$351.64 

$0,162 


* For explanation of hauling cost and total annual cost, see page 30 . 


miles was $311.50. The average size of these trucks was 0.82 ton, and it 
cost 20 cents per mile, exclusive of driver, to operate them. The average 
sizes of the trucks in the two groups that were driven from 2500 to 5000 
miles and over 5000 miles, respectively, were 0.92 ton and i ton. These 
trucks were larger, and it cost more per year to operate them than to 
operate the smaller trucks; but, since they were driven so many more 
miles, their costs per mile were relatively low, being 10.8 cents and 7.4 
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cents, respectively, as compared with 20 cents for the 18 trucks included 
in the first group. 

The cost per ton-mile of operating the trucks included in table 35 de- 
creased much more rapidly with increased mileage than did their cost per 
mile. The trucks that were driven the greatest number of miles also did 
the greatest number of ton-miles of hauling and had the lowest cost per 
ton-mile. The relative costs per ton-mile of operating trucks of different 
sizes are shown in table 34, and sorting the trucks into three groups accord- 
ing to the number of ton-miles hauled (table 36) shows again the economy 


TABLE 36. Relation of Ton-Miles of Hauling to Cost per Ton-Mile, 

Exclusive of Driver 


Ton-miles 

I 

Number 

of 

trucks 

Average per truck 

Total 

ton- 

miles 

Size 

of truck 
in tons 

Total 

annual 

cost 

Total 

hauling 

cost 

Total 

miles 

driven 

Cost 

per 

mile 

Cost 

per 

ton-mile 

Under 800 

24 

403.6 

0.64 

$243.18 

$177.69 

2,535 

$0,096 

$0,440 

800 to 2500 

27 

1,317.2 

0.83 

404.44 

356.21 

• 4,166 

0.097 

0.270 

Over 2500 1 

19 

5,596,7 

1.38 

573.50 

564 . 88 

5,112 

0.112 

0.101 

Total and aver- 









age 

70 : 

2,165.6 

0.91 

$395.04 

$351.64 

3,863 

$ 0,102 

$0,162 











of having enough work for a truck to do. More miles or more ton-miles 
will usually mean a lower cost for each mile or ton-mile of work done. 


EFFECT OF OVERLOADING TRUCKS 

The weight of each load hauled was ascertained for each of the trucks 
included in the survey work. The average weight of load was calculated 
for each truck, and was foxmd to be less than the rated capacity for 48 
trucks and more than the rated capacity for 22 trucks. 

The average sizes of loads hauled by these two groups, and their repair 
costs and costs per ton-mile of truck and driver, are shown in table 37. 
The overloaded trucks were estimated to last just as long as those that 


TABLE 37 . Relation of Overloading Trucks to Cost of Operation and Other 

Factors 

(70 trucks in southern New York) 



Average truck 
loaded above 
rated capacity 

Average truck 
loaded below 
rated capacity 

Number of trucks 

22 

1 . I 

2,725 

2.5 

8.4 
$128.83 
$431.00 
3,921.6 
$0.11 
$0,036 
$0. 146 

48 

0.8 

1,138 

0.8 

8.25 

M -03 

$315-27 

1,360.7 

$0,232 

$0,075 

$0,307 

Average size, in tons 

Weight of load hauled, in pounds 

Days per annum laid up for repairs 

Estimated length of life, in years 

Cost of repairs 

Total cost of hauling 

Ton-miles of hauling 

Truck cost per ton-mile 

Cost of driver per ton-mile 

Total cost per ton-mile 




u 
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were not overloaded, but they were laid up for repairs when needed more 
than three times as long as the trucks hauling the vsmaller loads. The 
men who overloaded their tmcks had larger repair bills than the other 
truck owners, but they had larger trucks and did almost three times as 
much hauling, and their cost per ton-mile of both truck and driver was 
less than half that of the 48 truck owners who underloaded. 

Effect of overloading the Ford i4on truck 

Of the 20 owners of Ford i-ton trucks, 7 were overloading and 13 were 
underloading. The cost of repairs and the total cost of truck operation 
were larger for the overloaded Ford trucks, but their cost pef ton-mile of 
hauling was only a little over half that of the underloaded trucks (table 38). 


TABLE 38. Relation of Overloading the Ford i-Ton Truck, to Cost op 
Operation and Other Factors 



Average 

over- 

loaded 

truck 

Average 

under- 

loaded 

truck 

Total 

and 

average 

Number of trucks 

7 

1 1 

1,689 

Average weight of load, in pounds 

2,504 

'i c: 

1,250 

3.446 

1.694 

0 Q 

Miles driven * 

Ton-miles . ^ 

0 t OtO 

2.958 

0 6 

3 > 4^0 

Days per annum laid up for repairs i 

2 , 136 

0.8 

6.8 

Estimated length of life, in years 

$572 

$86.43 
$162.29 
$413.40 
$366.57 
$ 0,117 
$ 0 , 124 

6.9 

$583 

$116.46 

$98.30 

$390.71 

^'2 70 tC C 

Value of truck at beginning of year 

Depreciation 1 

Cost of repairs 

100. 45 

Total truck cost exclusive of driver 

$398 65 

Hauling cost* 

Truck cost per mile, exclusive of driver 

Do 

15 

$0,115 
$0. 173 
$0,055 
$0,228 

Truck cost per ton-mile 

ipyj . i 

$0,219 

$0,065 

$0,284 

Cost of driver per ton-mile 

$0,045 
$0. 169 

Total cost per ton-mile 



* For explanation of haxiling cost, see page 30. 


These results do not necessarily prove that it pays a fanner to overload 
his truck, but they do show that, from an economic standpoint, having a 
large amount of hauling for a truck is of more importance than avoiding 
overloading. The men who overloaded their trucks had a low cost of 
hauling per ton-mile, not primarily because they overloaded, but because 
they had a large amount of hauling to do, and worked their trucks more 
nearly to full capacity than did the truck owners who underloaded. 

COMPARATIVE COSTS OP OPERATING TRUCKS BOUGHT NEW AND TRUCKS 
BOUGHT SECOND-HAND 

trucks in the dairy section of southern New York, 29 were 
purchased second-hand or built from passenger automobiles and 41 were 
purchased new. The relation of depreciation and repairs on these trucks 
to their imtial cost and their total annual cost is shown in table 39. The 
actual amoimt of the charge for depreciation, repairs, and other items of 
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TABLE 39. ReljStion of Depreciation and Repairs to Initial Cost and Total 
Annual Cost of New and of Second-Hand Trucks 


How acquired 

Number 

of 

trucks 

Per cent 
deprecia- 
tion is of 
initial 
cost 

Per cent 
repair 
cost is of 
initial 
cost 

Per cent 
deprecia- 
tion is of 
aimual 
cost 

Per cent 
repair 
cost is of 
annual 
cost 

Bought new 

41 

12.7 

9.1 

31-7 

22.7 

Bought second-hand or built 
from automobiles 

29 

10.5 

17.0 

18.3 

29.8 

Total and average 

70 

12.0 

II. 4 

26.8 

25.4 


expense, together with other factors, is shown in table 40. The total cost 
of operating the 29 secbnd-hand trucks was $352.57, as compared with 
$425.08 for the trucks bought new. 


TABLE 40. Cost, Exclusive of Driver, of Operating Trucks Bought New 
AND Trucks Bought Second-Hand 



Bought 

new 

Bought 

second-hand 

Number of trucks 

41 

0.95 

2.22 

29 

0.87 

Average size, in tons 

Present age, in years 

4.75 

Initial cost 

$i ,066.00 

$617.41 

$500.00 

4.0 

Value at beginning of year 

$853.00 

5-2 

Additional years of service 

Average life of truck 

7.42 

1.4 

S.75 

Days per annum laid up for repairs 

I . I 

Costs : 

Depreciation 

$134-85 

47.16 

0.65 

12.09 

90.93 

5.69 

105.52 

21.27 

6.91 

$ 64.66 
28.06 

Interest 

Insurance 

1.03 

12.57 

93.54 

11.64 

104.97 

29.67 

6.43 

License 

Cash repairs 

Farm labor repairing 

Gasoline 

Lubrication 

Use of buildings 


Total cost 

$425.08 

12.7 j 

$352.57 

10.5* 

Per cent depreciation is of initial cost 

Per cent depreciation is of annual cost 

31.7 

9. 1 

18.3 

Per cent repair cost is of initial cost 

17.0* 

29.8 

4,252 

$0,083 

Per cent repair cost is of annual cost 

22.7 

Miles traveled 

3.589 

$0,118 

Cost per mile, exclusive of driver 



* Initial cost to present owner. 


Statements have frequently been made that the high cost of repairs on 
a second-hand truck will offset the low depreciation on such a truck, and 
that the sum of depreciation and repairs will be the same on old as on new 
trucks. The depreciation on the 41 trucks averaging 2.22 years old was 
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higher than that on the 29 second-hand trucks which had been in use for 
4.75 3"ears, but the repairs on the older trucks were only a little more than 
the repairs on the newer ones. The sum of depreciation and repairs on 
the 41 trucks bought new was $231.47, and on the average of the second- 
hand ones was $169.84. 

The average cost per truck for gasoline was about the same on the new 
and the second-hand machines, but the second-hand trucks were driven 
more miles, making the gasoline cost per mile less. Lubrication costs were 
considerably higher on the second-hand trucks, but the charge for interest 
on these was enough lower to more than offset the higher lubrication costs. 

The average cost per mile for the second-hand trucks was 8.3 cents, 
as compared with 11.8 cents for the 41 trucks bought new and having 
an average age of 2.53 years less than the trucks bought second-hand. 
The average number of days that the newer trucks were laid up for repairs 
was 1.4, as compared with i.i for the 29 second-l^-and machines. 

These results should not be taken as meaning that it would always pay 
a farmer better to buy a second-hand truck instead of a new one. The 
probable service that any machine will give and the price asked for it, 
together with the wwk to be done by it, should determine its worth to a 
prospective buyer. A farm machine which has been used for only one 
year and has had good care, will usually sell for less than its actual ^jporth 
as determined by the service it will give. 

Due to the high depreciation on new machinery, men who buy new trucks . 
have a high cost of operation for the first year or two of use. In some cases 
when delays due to a truck breaking down would be very expensive, it 
might be better to pay this higher cost of operation rather than run the 
risk of such delays. 

TRUCK DRIVERS 

Information as to who usually drove the trucks wa$ asked for on the 
questionnaire used in this study, and a tabulation of the replies of 522 
truck owners to this question is shown in table 41. In 335 cases the owner 
was reported as being the usual driver. About one tmck in eight was 
being operated by a son of the owner, and, in all, 436 trucks were being 
driven by owners or by owners’ sons. 


TABLE 41. Drivers of 522 Farm Motor Trucks 


Person driving truck 

Number of 
trucks driven 
by each class 
of drivers 

Per cent of 
total number 
of all trucks 

Owner, 

■I’ll e 

64.2 

Owner's son 

69 

13*2 

Owner and son 

32 

6.1 

Owner’s daughter. 

2 

0.4 

Owner’s wife 

4 

0.8 

Owner a^id other family help 

^5 

2.9 

Hired help 

36 

6.9 

Owner and hired help 

14 

2.7 

Others 

IS 

2.9 

Total 

522 
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Very few trucks were being operated by hired labor. Only 36 men 
, reported that Iheir trucks were usually driven by hired labor, and 457 
reported that their trucks were being driven by the owner or some member 
of the owner’s family. 

The number of owners of the different sizes of trucks, who reported 
that they were hiring special help aside from regular farm labor, is shown 
in table 42. Only i man with a truck smaller than the i-ton size was 
employing special help for driving, while 5 of the owners of i-ton trucks 
and 6 of the owners of trucks larger than i ton were hiring such help. 
The average amount per month above the wages of regular farm labor, 
paid for a driver by men who hired this help, was $13. 


TABLE 42. Number of Truck Owners Hiring Special Help for Driving 


Size of truck * 

Number 
of owners 
reporting 

Number 
hiring 
special help 

Number not 
hiring 
special help 

Under i ton 

71 

I 

70 

I ton 

1 12 

5 

107 

Over I ton 

51 

6 

45 

^(^tal 

234 

12 

222 


The average number of miles which the trucks in the dairy region of 
southern New York were driven by their owners and by other persons, is 
shown in table 43. With trucks of less than i~ton capacity, owners 
themselves were doing 81 per cent of the driving; with i-ton trucks, owners 
w^ere doing 73 per cent of the driving; and with trucks larger than 1 ton, 
owners were doing 50 per cent of the driving. All of the and f-ton trucks 
were being driven by the owners or by other unpaid family labor, while 
one-fourth of the driving with trucks larger than i ton was done by hired 
help. 

TABLE 43. Average Number of Miles Driven by Different Drivers 


(70 trucks, included in table 32) 



Size of truck 

1 

Total and 
average 

Under 

I ton 

I ton 

Over 

I ton 

Number of trucks 

Average size, in tons 

Average number of miles 

driven ^ 

Miles driven by: 

Owner 

Owner’s son 

Owner’s daughter 

33 

0-55 

3,811 

3,072 

550 

16 

173 

24 

1. 00 

3,574 

2,608 

765 

13 

1.69 

4,531 

2,284 i 

1 , 106 

70 

0.91 

3,863 

^,766 

727 

8 

82 

280 

Owner’s wife." 



Hired help 

201 

1 , 141 
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Hired help did about the same percentage of the total driving with the 
trucks in the dairy section, as was done by hired help with the trucks 
which were scattered thruout the State. Truck owners in the dairy section 
did about the same amount of driving as the owners of trucks in 
sections, and other members of the family did more. This is pyobably 
due largely to the fact that family labor does a greater part of the total 
farm work on a dairy farm than on a general crop and stock farm. Women 
and boys who may not be able to take a man’s place in the field, can fre- 
quently make the daily trip to the milk station as quickly and as easily 
as the farm operator or a highly paid hired man. 

There seemed to be a general tendency for more of the driving of the 
larger trucks to be done by some one other than the ^ owner Probably 
this is due principally to the fact that a considerable proportion of these 
trucks were found on the larger farms, on which there would naturally 
be more persons available to act as drivers. ^ 

Truck owners whom the writer met in this work expressed a variety of 
opinions concerning the desirability of haying truck driving done by hired 
labor. Some men who had a natural liking for good horses, and on this 
account probably gave their teams a little better care than the average 
farmer, felt that their hired help could be trusted with trucks as well 
as or better than they could with horses. Other farmers^ — and usually 
these were younger men, who had had more experience with automofeiJes 
and trucks — said that they could trust their help with teams better than 
with trucks. The relative mechanical ability of truck owners and of the 
hired men whom they happened to have at the time, probably formed for 
the most part the basis of these opinions. 

To say whether or not it is advisable to have hired labor drive a truck 
is like saying whether or not hired men are good teamsters. The best 
teamster on one farm may be the owner of the place, and on the next farm 
the hired man or the owner’s son; and the best truck driver may not always 
be the man who owns the truck. It requires a certain amount of ability 
to drive efficiently either a team or a truck. 

ROAD HAULING DONE WITH TRUCKS 

The average amount of road hauling which 251 truck owners did for their 
own farms is shown in table 44. On an average, each truck owner handled 


TABLE 44. Amount of Road Hauling with Trucks Done by 251 Truck Owners 

FOR Their Own Farms 


Size of trucks 

Number 

of 

trucks 

Number 
of loads 
per truck 

Tons 
hauled 
per truck 

Miles of 
hauling 
per truck 

Ton-miles 

per 

truck 

i ton 

65 

219.2 

75-6 

1,124.9 

467.2 

1 ton 

14 

232.7 

184.3 

1,334-4 

1,085.0 

I ton 

116 

164.6 

147-9 

908.7 

893.6 

li tons 

5 

135-5 

186.9 

670.8 

1,192.6 

li tons . 

24 

194.4 

332.5 

1,406.8 

2,283.9 

2 tons 

18 

225.1 

545-3 

1.346.4 

3,273-6 

Over 2 tons ^ 

9 

119.2 

510.0 , 

1.495-3 

5,722.5 

Total and average .... 

251 

187-5 

191.1 

i 

1,083.8 

1,276.5 
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187.5 loads and iSiQi.i tons of material for his own farm, in addition to doing 
a small amotmt of custom work for neighbors. 

The kinds of material hauled and the number of tons of each kind are 
shown in table 45. Crops made up 54.4 per cent of the total material 
hauled, and the ton-miles of crop hauling represented 57.9 per cent of the 
total ton-miles. Milk was the second largest item hauled, and made up 

24.5 per cent of the total material hauled and 21,6 per cent of the total 
ton-miles of hauling. The average truck hatiled more loads of milk than 
of crops, but the average load of crops hauled was larger than the average 
load of milk. 


TABLE 45. Materials Hauled on Road with Trucks, by 251 Truck Owners 

FOR Their Own Farms 


Material hauled 

Number 
» of owners 
reporting 
this kind 
of hauling 

Amount of hauling per truck 

Loads 

Tons 

Miles 

Ton- 

miles 

Crops 

176 

66.0 

103.9 

469.0 

739-7 

Milk 

80 

81.5 

46.9 

352-3 

275.6 

F eecf^ . 

82 

10.8 

8.5 

62.4 

61.5 

Commercial fertilizer 

41 

1.6 

3-4 

8-5 

18. 1 

Lime 

20 

I.O 

1.2 

6.6 

7-6 

Manure 

9 

3-2 

6.8 

19. 1 

55-8 

All else 

98 

23-4 

20.4 

165-9 

118.2 

Total 


187-5 

191 . 1 

1,083.8 

1.276.5 


TRUCK, HAULING DONE BETWEEN BARN AND FIELDS 

Of the 251 truck owners included in table 44, 73 did some hauling with 
their trucks between bam and fields. The amount of this kind of hauling 
done by owners of different sizes of tmcks is shown in table 46, and the 


TABLE 46. Truck Hauling, per Truck, between Barn and Fields, 251 

Truck Owners 


Size of trucks 

Number 

of 

trucks 

Amount of hauling per truck 

Loads 

Tons 

hauled 

Miles of 
hauling 

Ton- 

miles 

i ton 

65 

9-1 

3.5 

3-4 

1*3 

f ton 

14 

33-0 

24.9 

18.5 

15-6 

I ton 

116 

17.8 

15.9 

5-6 

5.1 

li tons 

5 

19.0 

19.2 

4-8 

4.8 

if tons 

24 

24-3 

28.6 

15-7 

19.0 

2 tons 

18 

19.4 

34-9 

14.6 

♦ 28.6 

Over 2 tons 

9 

6.9 

3-3 

2.6 

1.2 

Total and average. . . . 

251 

16.8 

15.5 

7.3 

7-7 
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materials hauled are shown in table 47. The ton-miles o| truck hauling 
between bam and fields was less than one per cent of the number of ton- 
miles of hauling done by the tmcks on the road. 


TABLE 47. ISIaterials Hauled between Barn and Fields, 251 Truck Owners 


Material hauled 

Amount of hauling per truck 

Loads 

Tons 

Miles 

Ton- 

miles 

Crops 

13*6 

12.9 

. 5-3 

5.2 

Fertilizer 

0.4 

0.4 

0.3 

0.3 

Manure 

0.6 

I.O 

0.2 

0.2 

Feed 

O.I 

O.I 

0, 1 

0 . I 

All else. 

2.1 

I . I 

p 

1.4 

1-9 

Total 

16.8 

15-5 

7.3 

7.7 


ROAD HAULING DONE WITH HORSES BY TRUCK OWNERS 

Of the 251 truck owners whose questionnaires were included in-<his 
study, 244 reported concerning the amount of horse road-hauling which 
they had done in the past year. Of this number, 128 still did some road 
hauling with horses, and 116 had done all their road hauling with tmcks. 
The average amount of horse road-hauling for the 244 men who reported 
this information is shown in table 48. Comparing this table with table 
44, it is seen that only 5.3 per cent of the total road hauling reported was 
done with horses. 


TABLE 48. Road Hauling Done with Horses, 244 Truck Owners 


Size of trucks 

Number 

of 

farms 

Number 
of loads 
per farm 

Total 

tons 

hauled 

Miles 

of 

hauling 

Ton-miles 
per farm 

i ton 

62 

31-0 

33-8 

87.7 

108.2 

1 ton 

14 

39-8 

19.6 

140.9 

62.0 

I ton 

114 

13-7 

13-5 

50.2 

48.8 

li tons 

5 

8.6 

15-6 

26.5 

46.8 

i| tons 

24 

5-3 

7 • ^ 

31-9 

47.8 

2 tons 

16 

68.0 

96. 1 

930 

150.4 

Over 2 tons 

9 

8.9 

16.4 

27.2 

47.4 

Total and average .... 

244 

22.0 

i 

24.0 

’64.6 

71. 1 


The kinds and amounts of the different materials hauled with horses 
are showm in table 49. Crops represented 44.2 per cent and milk 15 per cent 
of the total material hauled “with horses. 

A greater proportion of the milk than of the crops from these farms was 
hauled with tmcks. The number of tons of the various materials hauled 
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TABLE 49, Ma'berials Hauled on the Road with Horses, 244 Truck Owners 



Number 

of 

Amount of hauling per farm 

iVJ.clLti4i.Ai. JiALllt^CL 

owners 

reporting 

Loads 

Tons 

Miles 

Ton- 

miles 

Crops 

51 

8.0 

10.7 

18.7 

29 - 5 

Milk 

27 

7.3 

3-6 

26.9 

. 14*5 

Peed 

25 

1.2 

1*5 

5.0 

6.2 

Fertilizer 

II 

0.3 

0.5 

0.6 

I.O 

Lime 

5 

O.I 

0.3 

0.7 

1.6 

Manure . 

8 

1.5 

1.8 

2.4 

3.8 

All else 

49 

3-6 1 

5-6 

10.3 

H -5 

Total 


22.0 

24.0 

64.6 

71. 1 


to and from these farms with trucks and with horses is shown in table 50, 
and the average weight of loads hauled with trucks and with horses is shown 
in table 51. 


TAl^LE 50- Tons, per Farm, of Different Materials Hauled with Trucks 
^ AND with Horses, 251 Truck Owners* 


IMaterial hauled 

Total tons 
per farm 

Tons 

hauled with 
trucks 

Tons 

hauled with 
horses 

Crops 

114.6 

50.5 

10. 0 

103.9 

46.9 

8.5 

10.7 

Milk 

3-6 

Feed 

1*5 

Fertilizer 

3.9 

3.4 

0,5 

Lime 

1 .5 

1.2 

0.3 

1.8 

Manure 

8.6 1 

6.8 

All else 

26.0 

20.4 

5.6 



Total 

215. 1 

191.1 1 

24.0 



* Hauling between barns and fields not included. 


TABLE 51. Average Weight of Loads Hauled on the Road with Trucks and 
with Horses, 244 Truck Owners 


Material hauled 

Weight of load hauled (in 
pounds) 

With trucks 

With horses 

Crops 

3.137 

1,174 

1,593 

4,256 

2,364 

4,281 

1,742 

2,665 

989 

2,596 

«, 58 i 

4,310 

2,472 

3.049 

Milk 

Feed 

Fertilizer 

Lime 

Manure 

All else 

Average 

2,052 

2,180 
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CUSTOM TRUCK HAULING 

Of the 251 truck owners from various parts of the State included in this 
study, 89 reported that they did some road hauling with their trucks for 
other persons, 150 reported no custom truck hauling, and 12 did not 
report on this point. The average amount received for this work by the 
farmers who reported this information was $252.04. The average amount 
of custom hauling per truck is shown in table 5 2 , and the materials hauled 
are shown in table 53. Custom truck hauling represented only 12.5 per 
cent of the total road hauling with trucks reported by these 251 farmers. 


TABLE 52. Custom Hauling per Truck Done by 239 Truck Owners 


Size of trucks 

Number 

of 

trucks 

Amount of custom hauling 
per truck 

Tons 

Miles 

Ton- 

miles 

i ton 

64 

0.9 

24.8 

5.9 

f ton 

12 

36.7 

315-5 

215.5 

I ton 

109 

19.2 

261.3 

138.4 

I i tons 

5 

1.4 

9-9 

^•8 

i| tons 

23 

33.5 

214.5 

*-323.4 

2 tons 

18 

42.6 

173.0 

568.9 

Over 2 tons 

8 

47.3 

153.4 

972.2 

Total and average 

239 

18.9 

180.7 

182.2 


The average amount received per ton-mile for custom truck hauling was 
34.3 cents, as compared with 21.5 cents for the cost per ton- mile of truck 
and driver as shown in table 33. Much of this custom hauling was done 
at a time when the truck owners were doing some of their own road hauling. 
If a fanner is making a daily trip with his truck to a milk station with ten 
cans of noilk from his own dairy, the hauling of ten additional cans for a 
neighbor would probably not double his cost of truck operation. For 


TABLE 53. Materials Hauled as Custom Hauling, 239 Truck Owners 


Material hauled 

Number 

of 

owners 

reporting 

Amount of custom hauling per truck 

Loads 

Tons 

Miles 

Ton- 

miles 

Crops 

31 

2.3 

4.6 

27.8 

51.5 

Milk •. 

13 

10. 1 

6.8 

55-8 

39.0 

Feed 

10 

1.6 

1.9 

16.4 

23.7 

Fertilizer 

4 

0. 1 

0.4 

1.6 

10.4 

Lime 

3 

O.I 

O.I 

0-5 

0.7 

Manured 

I 

O.I 

O.I 

0-3 

0.9 

All else 

27 

3-8 

5.0 

78;3 

56.0 

Total 

89 

18. I 

18.9 

180.7 

182.2 
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this reason, same farmers were doing truck hauling for less than the actual 
cost per ton-mile of operating their trucks. 

Of 33 tfuck owners who reported this information, ii did all of their 
custom hauling when they were doing hauling for their ovm farms, and i8 
did none of their custom work in this way. The other 4 did a part of their 
custom hauling when doing hauling for themselves. 

TIME REQUIRED FOR ROAD HAULING WITH TRUCKS AND WITH HORSES 

Each truck owner from whom a record was obtained was asked to give 
the amount of time required to do the various kinds of road hauling that 
he did with his truck, and also the number of horses and the time required 
to do the same hauling with horse and wagon. A comparison of the 
actual hours required to do the road hauling on 251 farms, and the homE 
which these men estimated that it would have taken to do this hauling 
with horses, is shown in table 54: 


TABLE 54, Time REQxnRED to Do Road Hauling with Trucks, and Estimate 
OF Time Required to Do the Same Hauling with Horses 


Size of trucks 

Number 
of trucks 

Total 

ton-miles 

i 

Hours of 
borse 
labor 
required 

Hours of man labor required 

With 

trucks 

With 

horses 

Per cent 
hours with 
trucks are, 
of hours 
with horses 

i ton 

65 

30,366.7 

64.054 

18,587 

40,894 

45.5 

f ton 

14 

15,190.4 

21,507 

4.295 

10,716 

40.1 

I ton 

116 

103,651.8 

153.369 

31.587 

78,138 

40.4 

li tons . 

5 

5.963-0 

5.318 

994 

2.659 

37.4 

li tons 

24 

54.812.7 

45.342 

8,307 

22,496 

36.9 

2 tons 

18 

58,924-9 

65.452 

8,717 

32.726 

26.6 

Over 2 tons 

9 

51.502.7' 

32.603 

3,062 

13,119 

23.3 

Total 

251 

320,412,2 

387.645 

75 » 549 

200,748 

37-6 


The per cent which the number of hours required to do the road hauling 
with trucks represented, of the hours which the truck owners estimated 
would have been required to do the same hauling with horses, varied 
from 23.3 for the largest trucks to 45.5 for the smallest ones. The 251 
truck owners estimated that, they were doing their total road hauling in 
37.6 per cent of the time that would have been required to do the same 
hauling with horses. 

The number of hours required for hauling the different -kinds of materials 
with trucks and with horses is given in table 55. Crops were hauled 
with trucks by these farmers in 37.8 per cent of the time required with 
horses, but feed hauling with trucks required 48.2 per cent qf the time 
required with horses. This can perhaps be accounted for by the fact 
that, in hauling crops and milk, these farmers were hauling almost the same 
size of load with trucks as they would have hauled with horses, while, 
had they hauled their feed with horses, they would have hauled larger 
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TABLE 55 . Hours Required for Hauling Different Kinds of Materials 
WITH Trucks and with Horses 


Material hauled 

1 Number 
of 

owners 

reporting 

Total 

ton- 

miles 

i 

Average weight of 
load, in pounds 

Hours of 
horse 
labor 
required 

Hours of man labor required 

With 

trucks 

With 

horses 

With 

trucks 

With 

horses 

Per cent 
hours with 
trucks are, 
of hours 
with horses 

Crops 

176 

185,655.5 

3,151 

3,138 

170,868 

31,429 

83,063 

37.8 

Milk 

SO 

69,179.0 

1,151 

1,159 

137,395 

27,269 

74,773 

36.5 

Feed 

82 

15,447.5 

1,575 

2,000 

18,902 

i 4,618 

9,575 

48.2 

Fertilizer 

41 

4,534.6 

4,240 

3,698 

3,761 

‘ 649 

1„873 

34.7 

Lime 

20 

1,917.7 

2,364 

2,508 

3,056 

449 

1,528 

29.4 

Manure 

9 

14,002.0 

4,281 

3,466 

11,948 

5,587 

5,974 

26.6 

All else 

98 

29,675.9 

1,741 

2,018 

41,715 

9,548 

23,962 

39.8 

Total and aver- 









age 

1 


320,412.2 

2,038 

2,093 

387,645 

75,549 

.V , « 

200,748 

37.6 


loads. A common practice among the farm-truck owners interviewed 
in this study is to haul their purchased feed in small quantities on their 
return trips from a milk station or a creamery; if they were hauling with 
horses, they would make a special trip for feed and would haul a larger 
load. More feed is used by farmers in winter than in summer, an 4 a 
period of snow and good sleighing, which would tend to ina'ease tlie size 
of loads that could be hauled with teams, would decrease the size, that could 
be hauled with trucks. These two facts may account for the less saving 
of time in hauling feed with trucks as compared with hauling crops and 
milk. 

Size oj loads hatded with trtwk and with horses 

The average sizes of loads hauled by owners of the different sizes of 
trucks, and the sizes of loads they would have hauled if they had used 
horses, are shown in table 56. There was very little difference in the 
average size of all loads hauled with trucks and with horses, but the owners 
of the smaller sizes of trucks were hauling smaller loads than they said 


TABLE 56 . Amount of Road Hauling with Trucks Done by 251 Truck 
Owners, and Horse Hauling Displaced 


Size of trucks 

Number 
of trucks 

1 

Tons 

hauled 

Loads 

Weight of load, 
in pounds 

By truck 
hauling 

By 

horses 

By truck 
hauling 

.By 

horses 

§ ton 

65 

4,913.5 

14,246.0 

12,008.6 

690 

818 

1 ton 

14 

2,580.2 

3.258.0 

2,818.3 

1,584 

1,831 

I ton 

116 

17,155.4 

19,091.0 i 

17,902.9 

1.839 

1 ,961 

li tons..*. 

5 

934.5 

677.5 

679.0 

2,754 

2,753 

l| tons i 

24 

7.980.3 

4,665.5 

4,962.4 

3.421 

3,216 

2 tons. 

• 18 

9,814.8 

4,052.5 

5,368.3 

4,844 

3.657 

Over 2 tons 

9 

4,590.2 

1,073,0 

2,104.1 

8,556 

4,363 

Total and average. . . 

251 

47,968.9 

47,063.5 

45,843-6 

2,038 

i 

2,093 
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they would have hauled with horses, and the owners of the larger trucks 
were hauling larger loads than they would have hauled with horses. This 
would indicate that there is a greater range in the sizes of trucks and truck 
loads than in the sizes of wagon loads. 

HORSE AND MAN LABOR DISPLACED BY TRUCKS 

Each farmer who furnished information for this study was asked how 
many more horses and how many more months of man labor he would 
need' if he did not have a truck. The average number of horses and 
months of man labor which the farmers from different parts of the State 
who furnished this information said that their trucks displaced, are 
shown in table 57. The average truck displaced 1.8 horses and 4 months 
of man labor. * 


TABLE 57. Average Number of Horses and Months of Man Labor 
Displaced by Trucks 


Size o£ tracks 

. 

Extra horses needed 

Additional months of 
man labor needed 

Number of 
truck owners 
reporting 

Average 
number of 
horses 

Number of 
truck owners 
reporting 

Average 
number of 
months 

4 ton 

57 

1-3 

45 

2.4 

t -on 1 

10 

2.1 

10 

4-2 

I ton 

III 

1.6 

90 

3-5 

It tons 

5 

2.1 

4 

6.8 

1 1 tonb 

19 

2.5 

16 

5-0 

2 tons 

16 

3-2 

17 

6.4 

Over 2 tons 

S ' 

3 • 7 

7 

9-9 

Total and average 

226 

i 

1.8 

1S9 i 

4.0 


COMPARATIVE COST OF TRUCK AND HORSE HAULING 

One of the most frequent questions concerning motor trucks asked by 
farmers is, “ How much does it cost to haul with a truck as compared 
with hauling with horses ? ” The costs of operating different sizes of trucks 
have already been given, in table 32. A comparison of the time required 
to do the same amount of hauling with trucks and with horses is shown 
in table 54. In order to compare the cost per mile or per ton-mile of 
truck and horse hauling, it is necessary to know the cost per hour of 
horse labor. 

Cost-account investigational work indicated that the average cost 
per hour of horse labor on New York farms in 1921 was approximately 
20 cents, and the average cost per horse hour of maintaining farm wagons 
was 5 cents. Assuming the cost of horse labor on the 70 farms in southern 
New York which were included in this stud^q to be 20 cents, and the cost 
of wagons to be 5 cents per horse hour, figures for the cost of h(?rses and 
wagons for the hauling which the trucks did can be obtained. 

The average number of hours that would have been required to do 
with horses the hauling done with the 70 trucks, and the cost of this labor 
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atj25 cents per horse hour (20 cents for horse labor and 5 cents for wagons) , 
are shown in table 58. The cost of drivers for the horses is figured at 
the same rate as the cost of truck drivers, and the cost per ton-mile of 
hauling with trucks of different sizes is compared with what if would have 
cost to do the same hauling with horses. 

TABLE 58. Comparison of the Costs per Ton-Mile of Truck and Horse 

Halting 


Costs per ton-mile 


Size of trucks 

Truck 

Horses and wagons 


Truck 

Driver 

Total 

Horses and 
wagons 

Driver 

Total 

§ ton ! 

$0,308 

$0,118 

$0,426 

$0,751 

$0,431 

$I . 182 

f ton 

0.224 

0.056 

0.280 

0.239 

0.139 

0.378 

I ton 

0.159 

0.050 

0.209 

0.228 

0.130 

0.358 

if tons 

0. 160 

0.054 

0.214 

0.222 

0.139 

0.361 

2 tons 

: 0.097 

0.034 

O.I3I 

0. 184 

0 , 068 

0.252 

2i tons 

0.087 

0.027 

0. 114 

0.103 

0.067 

0.170 

Average. . . 

$ 0. 162 

$0,053 

$0,215 

$0,257 

$0. 146 

$0,403 




The average cost per ton-mile of truck hauling without drivers was 
16,2 cents and the cost per ton-mile of horses and wagons without drivers 
was 25.7 cents; but, since the time required to do the hauling with horses 
was nearly three times as great, the cost per ton-mile of a driver for horses 
was 14.6 cents, as compared with 5.3 cents for trucks. It must of course 
be kept in mind that on farms where horses are required for other work, 
it would probably be possible to do this additional amount of road hauling 
at a lower cost per hour than is shown in table 58. 

RELIABILITY OF TRUCKS 

An important factor to be considered in deciding whether to invest in 
any machine is its reliability, or the amount of time that it is liable to be 
laid up for repairs when needed. Inability to use a motor truck is usually 
due to the truck being out of repair, or to roads being in bad condition 
because of snow or mud. 

Effect of type of roads on length of time trucks could he used 

Information concerning the kinds of roads on which each truck was 
usually driven was obtained, and the truck records were sorted into 
groups according to whether the trucks were used on unimproved, partly 
improved, or wholly improved roads. Any type of hard-surfaced road 
was considered as improved road. The average number of weeks lost on 
account^ of snow and mud by the different groups of trucks is shown in 
table 59, 

The average tmck owner who did all his driving on unimproved roads 
lost 8 weeks during the year because of weather conditions; the man who - 
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TABLE 59. Effect of Type of Roads on Weeks Lost Because of Weather 


(251 trucks used for one year or more) 


* 

Type of roads 


Total 

and 

average 


Unim- 

proved 

Partly 

improved 

Improved 

Number of owners reporting 

64 

133 

54 

251 

Average speed, in miles per hour: 



leaded 

13-1 

14.6 

14-7 

14.2 

Empty 

17.4 

17.7 

17-7 

17.6 

Road hauHng’per truck: 





Ton-miles ? 

880.5 

1,191.8 

1 . 954-6 

1,276,5 

Hours 

279 

297 

336 

301 

Horse hauling displaced: 





Man hours 

707 

758 

1,012 

800 

Horse hours » 

U346 

i» 45 i 

2,010 

1,544 

Average number of days per annum laid 



up for repairs ! 

1.8 

1.7 1 

2.1 

1.8 

Average number of weeks lost due to 
weather conditions 

8.0 

5.0 1 

! 

3*3 

5.4 


dirn'e-on partly improved roads lost, on the average, only 5 weeks; and the 
truck driver who had all improved roads lost only 3.3 weeks. The average 
truck owner lost 5.4 weeks during the year because of bad roads. 

Relation of amount of hauling done with trucks to number of days laid up 

for repairs 

Type of road seemed to have little effect on the number of days that 
trucks were laid up for repairs when needed, but this factor did vary 
directly with th'e amount of hauling that was done with the truck 
(table 60). 


TABLE 60. Relation of Miles of Hauling to Length of Usefulness of Trucks 
( i50_trucks purchased new and used for one year or more) 


Miles of hauling 

Num- 
ber of 
trucks 

1 

1 

Average j 
miles of 
hauling j 

I 

1 

Ton-miles 

Average 
length 
of use 

Average 
days per 
annum 
laid up for 
repairs 

Under 600 

47 

329-0 

446.6 

1 9-5 

1-4 

600 to 1200 

49 

874.8 

1,210.0 

7.0 

1.7 

Over 1200 

54 

2,280.9 

2,958.6 

8.0 

2.6 

Total and average 

150 

I ,210.0 

I , 600 . 3 

8.1 

1.9 


There was little relation between the size of the trucks and ttfe number 
of days they were laid up for repairs. The owners of large and of small 
trucks suffered about equally in this respect. 
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Truck parts giving the most trouble 

Among the questions asked each truck owner was, what part ofjhis 
track had given him the most trouble. The replies to this question are 
shown in table 61. Tires w^ere reported as giving the most trouble by 
the largest number of these owners. Different parts of motors w^ere re- 
ported as giving the most trouble by 69 men, tvhile 35 stated that their 
greatest trouble had come from some part of the transmission. Of the 
specific parts of trucks, timers, transmission bands, spark plugs, and gears 
were reported most frequently as the most troublesome. 


TABLE 61. Truck Parts Giving the Most Trouble 


<■ 

Number of 


owners 


reporting 

Truck part 

the most 


trouble 


with this 


part'** 


Tires 

Llotor : 

Radiator 

Carburetor 

Batteries 

Magneto 

Timer 

Spark plugs 

Other ignition trouble 

Connecting rods and bearings 

L'nclassifi.d 

Transmission : 

Clutch 

Transmission bands 

Drive shaft 

Gears 

Differential 

Drive chains 

Unclassified 

Steering gear 

Brakes 

Lights 

Unclassified 

Total number reporting 


Sixty-nve reported no trouble, 14 did not report. 


54 


6 



4 

10 

2 

9 

2 

4 

4 

2 

7 

I 

4 
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ADVANTAGES AND DISADVANTAGES OF MOTOR TRUCKS FOR FARMERS 

^ Advantages 

The farmers whose_ survey records were included in this work were 
asked what they considered to be the chief advantage of a motor truck 
for famar business. Many different kinds of replies were given, but the 
majority of the truck owners seeme^to consider that the greatest advantao-e 
of the furm motor truck is in its ubility to suve th© tim© of men nnd horses. 

^ome men reported that the advantage of a truck lay in its ability to 
save time on the road; others stated that a truck enabled them to get to 
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xlie milk station or the market earh^ enough to be ahead of the crowd and 
thus avoid long waits. In all; 52 of the 70 farmers who furnished in- 
formation on this point reported the chief advantage of a truck as some 
form of a saving of labor. 

The next most important advantage was the saving of horses, which was 
reported as the most important advantage by 16 of the 70 truck owners. 
This also was reported in various ways, as, saves horse flesh, “ saves 
grain and hay,” saves driving horses in warm weather,” “ keeps horses 
oil from state roads,” “ saves horses’ feet and horseshoeing bills.” Other 
advantages of trucks which were reported were that they made available 
more distapt markets, that they enabled their owners to do custom truck- 
ing, and that “ th^ box’s like to drive them and so stay on the farm.” 

Disadvantages 

The mechanical difficulties experienced by truck owners have been 
discussed in connecticTn wdth tables 25 and 61. Fexv other disadvantages 
and difficulties were reported. Of the 70 truck oumers from whom surx^ey 
records were taken, 62 reported no disadvantage, 5 reported bad roads, 
2 rhe cost of upkeep, and i the temptation to use the truck for pleasure 
driving, as the greatest disadvantage of a truck to a farmer. 

Tlie lack of good roads is probably one of the most serious highway 
transportation troubles of New" York farmers wffio own motor tmcks, and 
one of the important reasons why more farmers have not bought trucks. 
Good roads and farm trucks seem to develop side by side. If a farmer 
has a good road to towm he is more likely to buy a truck than if he has a 
poor road, and if he is on a poor road and has a truck he is very likeN to 
start out to get the good road. 

Relative advantages of trucks and tractors 

Of 250 tmck Qxvners located in various parts of the State, 89 reported 
that they owned a tractor. Of these, 37 reported that thex" considered a 
truck more essential to their farm business than a tractor. The re- 
mainder either considered a tractor more essential, or thought both of 
equal x’alue (table 62). 


TA.BLE 62. Report of S9 Farmers Owning Both Trucks and Tractors on 
THE Question, '‘Is a Truck More Essential to Your 
Farm Business than a Tractor? " 


§ ton 

I ton 

1 ton 

I } tons 

tons. . . . 

2 tons 

Ox'er 2 tons 

Total. . 


Size of truck owned 


Number 

of 

owners 

haxdng 

this 

size 


Number 
reporting 
truck more 
essential 
than 
tractor 


15 6 


2 


39 

4 

12 

12 


r 


12 

3 

6 

6 


4 


2 


89 


37 
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While the truck and the tractor are designed for entirely: different kinds 
of work, it is of interest to compare the results of this study of farm trucks 
with some of the results shown by a similar study of farm traqtors.^^ 

Since the study of tractors w^as made in 1920 and the present study of 
trucks was not started until 1921, a comparison of the costs of operation 
of tractors and trucks based on these two surveys would be misleading 
because of the wide fluctuation in prices of fuel, labor, and other items of 
operation which occurred during the period from 1919 to 1921. However, 
the efflcieney of a day’s work by a man and a team, or a month of man labor 
and a year of horse labor, are things little affected by price changes. The 
average truck displaced 1.8 horses and 4 months of man labor, and the 
average tractor displaced 2.4 horses and 4.1 months of man labor. The 
estimated length of useful life of a tractor was 6 years, ^and of a farm truck 
7.4 years. Depreciation is always high on any new kind of machinery, 
and "the tractor came to the farmer as a new and untried machine while 
the truck had been well tested in other lines of work before it was in- 
troduced to the farmer. The farm was the experimental laboratory for 
testing the tractor, and the farmer paid for the testing when he purchased 
useless types of machines. 

The average two-plow tractor used 12.8 gallons of kerosene and 4.1 
gallons of gasoline per ten-hour day, and the average i-ton truck used one 
gallon of gasoline for each 9.5 miles driven. 

TRUCK OWNERS OW^NING PASSENGER AUTOMOBILES 

Of 246 truck owners who furnished this information, 185 owned a pas- 
senger automobile in addition to a truck. A larger percentage of the owners 
of the larger trucks had cars, than of owners of the smaller trucks (table 
63). The owners of the smaller trucks used them to take the place of a 
passenger car more than did the owners of the larger trucks. 


TABLE 63 . Number of Truck Owners Who Owned Passenger Automobiles 


Size of trucks 

Number 
of owners 
reporting 

Number 
having an 
automobile 

Number not 
having an 
automobile 

i ton 

63 

31 

3 ^ 

i ton 

14 

13 

I 

I ton 

115 

95 

20 

I i tons 

5 

2 

3 

ij tons 

24 i 

20 

4 

2 tons 

17 

17 


Over 2 tons 

8 

7 

I 

Total 

246 

185 

6 r 


SHOULD A FARMER BUY A TRUCK? 

This study was not undertaken to prove that the average farmer of 
New York should or should not buy a truck. Its purpose was to make 

13 An economic study of farm tractors in New York. By W. 1. M/ars. CDrnall Untv*. Ajr. E<o. vSta., 
Bui. 405. 1921. 
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available, to fasmers of the State, information concerning the costs of 
operating farm motor trucks and their advantages and disadvantages for 
farmers’ use. Whether or not a farmer is justified in buying a truck 
depends on the answer to two questions. The first is “ Will it pay?” and 
the second, “ Is there any better way to invest money that would be spent 
for a truck?” In deciding whether or not a truck would be a paying 
investment, the following points should be considered: 

1 . Present and probable future amount of hauling to be done. 

2. Time and value of man and horse labor that a truck would save. 

3. The initial cost and the probable operation cost of a suitable truck, 

as compared with the cost of hauling with horses. 

4. The probable 'length of time during which snow and mud would 

prevent use of a truck. 

5. The probable development of new and improved highways in the 

section. 

6. The possibility of developing new markets by means of a truck. 

If after consideration of these points it would appear that a truck would 
be a good financial investment for the farm business, then the question 
whether the money that would be spent in purchasing and operating a 
tsj^k could be used to better advantage elsewhere should be settled. 

CONCLUSIONS AS TO EFFECT OP FARM TRUCKS ON GENERAL WELFARE 

The farm motor truck is an important factor in increasing the food 
supply. The use of motor trucks by farmers has made it possible to 
profitably produce bulky and perishable products at a greater distance 
from a railroad than could formerly be done. This is especially true of 
market milk and of fresh fruits and vegetables. Motor trucks have made 
it possible also for farmers to reach markets that could not be reached at 
all by an}^ other means. This bringing of more remote land into intensive 
use, and widening of the farmer’s market, means that more food will reach 
the consuming public and more feed and fertilizer will reach the farm. 

The farm motor truck is a cooperator, not a competitor, of the railroad. 
Onh’ a small part of the truck hauling done by the farmers included in this 
study actually replaced railroad freighting, since most of it consisted of 
hauling between the farm and the railroad. Some hauling was done 
parallel to a railroad; a part of this was in order to reach a more favorable 
shipping point ; a part of it was hauling products that railroads could not 
have handled; but the greatest part was hauling products that would not 
have been produced had it not been for the truck. 

^ A limited amount of the hauling which paralleled the railroads was in 
direct competition with them. part of this was done, not because it 
was cheaper than railroad freight, but because it was thereby possible to 
get a product to market with only one handling instead of several. Prob- 
ably the principal reason, however, was that it enabled the farmer to get 
his product thru to market before it spoiled. There is little doubt that 
the farm motor truck creates more new freight for the railroads- than it 
takes from them. 

The number of trucks on farms has greatly increased during the past 
five years. How much more it will increase will depend on several factors. 
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Since the tmck is a labor-saving machine, if the wages of rfarm labor are 
relatively high there will be a tendency for more farmers to use trucks. 
Better roads also will mean more trucks. Changes in freight rates on farm 
products, and changes in the relation betvreen the costs of hauling vith 
t rucks and with horses, will affect the number of trucks used. . The per- 
fection of an automobile motor which could be operated successfulh” with 
kerosene or some other low-grade fuel, or the discovery of new supplies 
of petroleum, would be a decided factor in increasing the number of motor 
trucks. Furthermore, any increase or decrease in the demand for the more 
bulky^ and perishable food products would create a greater or a less de- 
mand for trucks to move such products from the more distant farms to the 
railroads. 

Other factors may have some effect on the extent to which New York 
farmers will use trucks in the future, but the ones given are probably the 
most important. Basing an opinion on the present and the probable 
futme relation of these factors, the writer expects fo see a large increase 
during the next few years in the number of farm-owned motor trucks in 
New York. 



U re. TED STATES DEPARTMENT OF AGRICULTURE. BUREAU OF CROP ESTIMATES 

WITH COOPERATION OF 


NEW YORK STATE COLLEGE OF AGRICULTURE 
DEPARTMENT OF AGRICULTURAL ECONOMICS AND FARM MANAGEMENT 
ITHACA N Y 


Sir, 


Oct. 15, 1931. 


In order to make available to farmers of the State 
information concerning the costs of operating farm motor trucks 
and thei*r advantages and disadvantages for farmers’ use, we 
are asking farm,.truck owners to give us the benefit of their 
experience . 

Will you cooperate by filling out the following blank 
as completely and carefully as possible and returning it in the 
enclosed envelope, fWhich requires no postage? 

Thanking you for your cooperation, we are 
Sincerely yours, 

J . B . Shepard 
Van B. Hart 


INFORMATION ON FARM MOTOR TRUCK 

our ra't'e ? O 

o\\ '^b’axp Count-. — 

'ou uicir.j acrys in \our farni^* What make is >our truck — _ — 

I'ha: lb itb ratvii capacitj ’ What \ear was it built ^ Diu \o-u buj u new, second hand, or build out of an auto^ 

Uo-is) 

[ow long ha\e \ou owned it (or used it as a truckp If purchased, what did it cost >ou, including freight’ 

.Months) 

[ built Or"! the farm, what did it cost, including auto chassis used, materia! purchased, and labor of building truck bodj 

:ow' many more years of satisfactcg-> service do jou expect from the ’ 

\er what kind of roads do you usually drive the truck’ (.Dirt, macadam, brick, etc j - - 

.■^at is your average speed on the road when loaded^ ( Miles per hour) When empty > ( Miles per hour). 

o you use solid tires on front wheels? .On rear wheels’ Do ; ou use double tiies on rear wheels’ 

:ow- many weeks during the past yeai did snow and mud present your uoiiig the truck’ 

lease give following iiiformation concerning the road hauling to and from your farm that you did during the past year with your truck; 


RO.AD HAUUNG FOR YOUR FARM DONE WITH TRUCK DURING PAST YEAR 


HOW SAME HAULING WOULD BE DONE WITH HORSES AND WAGONS 

Material 

Haulea 

toads per 
year 

Average 
wei^ivi of 

Miles per 
round trip 

Hours per 
round trip 

' 

Average weight 
of loans 

MUes cer 
round tnp 

Hours per 
roun 1 trip 

Horses per 
wagon 









































j 















or what part of the ahuv^ hauling did vou have return lo i U ; loa.’a way s) ' LOVERI 





with horses* 



he follovring informatioa concerninR road hauling done during ibe past 


i Material | loatSsper 1 Averatowei^iu | Miles per round 
j Hauled j year of loads trip 


Reasons for usln^ horses instead of truck I 

for this hauling ' j 



Please gi i below the hauling on the farm between barns and fields done during the past .year with truck: 


HAULING I>ON£ FOR OTHERS DURING PAST TEAR 



Total dollars 
received 


$ 

How much of the hauling done 

$ 

for others was done while doing 
some of your own hauling’ 

$ 


< 

1 



How many more horses would you need if you did not have the truck? How many more months of man labor’ 

How far is your farm from y'our principal market? Have you changed yonr principal marJeet since yxm got your truck 

If so, how far was it to your former market? If yon did not own a trnck, would you buy one? 

What size would you get? (tons). What make? Who u.sually drives your truck ’ 

(Vnurself, son. hiredm.iii, etc f 

Have you bad to hire special help for driving the truck’ If so, bow much per mouth above the wages of regular farm labor 

do you pay such help? „ , . - - .What part of the truck has. given you the most trouble?—— — . 

How many days during the past year was the truck laid up for repairs when you needed it?.. Have you an auto’ 

Did you have one before you got a truck ’ Have you a tractor ’ Did you have one before you got a truck ’ 

2s a truck more essential to your farm business than a tractor’ How* many miles was your truck driven during the past vear’. 

How many miles of this was for pleasure or passenger use (truck used in place of pleasure car or driving horse)’ 

Give the following information concerning any other farm trucks that you have ow-ned* 
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.THE CLOVER-SEED CATERPILLAR 
(Laspeyresia inter stinctana Clemens) 

Order, Lepidoptera Family, Tortricidae 

Lawrence Paul Wehrle 

Red clover is particularly rich in insect life, especially at the time of 
blossoming. Folsom (1909) states that there is probably no other plant, 
with the possible exception of alfalfa, which has such a Jarge ntmiber of 
species or of individuals present at the same time. He sa}^ that in 
Illinois two hundred species were collected on clover, of which more than 
half feed on the plant. He states further that a hundred more species are 
predacious or parasitic on the clover insects, or feed on the animal or 
vegetable matter in the soil. 

The entire clover plant is subject to the attack of many species of insects. 
For example, the roots are injured by the larvae and adults of the clover 
root-borer [Hylastinns obscurus Marsh); the stems are attacked by the 
clover stem-borer (Langnria niozardi Latr.), by the clover louse {Macro- 
siphiiTri pisi Kaltb.), and by leaf hoppers (Cicadellidae) . Dipterous 
maggots, lanme of Oscinis umhnisa Loew, were found under the leaf 
sheaths at the crown of the plant b}- the author. The leaves and the 
clover head are fed upon by several species of caterpillars, grasshoppers, 
and beetles. The ovule furnishes food for the larva of the clover-flower 
midge (Dasyneura leguminicola Lint.), and the seed is eaten by the clover- 
seed chalcid {Brnchophagus ftmebris How.). The clover hay in the stack 
or in storage is attacked by the clover ha\"-worm {Hypsopygia costalis 
Fabr.). These forms are in turn attacked by parasitic and predacious 
enemies, a fact which makes the clover association a very large and in- 
teresting one. 

The work on which this paper is based was begun in the summer of 1919 
and was continued throughout the years 1920, 1921, and 1922, and until 
the summer of 1923. The present accotmt contains the results obtained 
from field and laboratory studies of the clover-seed caterpillar (Laspeyresia 
intersiinctana Clemens), conducted at Ithaca, New York. Mention is 
made also of observations recorded in the literature of this species. 

CLASSIFICATION AND SYNONYMY 

The clover-seed caterpillar {Laspeyresia inter stinctana) is a small moth 
belonging to the family Tortricidae or the family Eucosmidae, according 
to the classification used. Meyrick (1913) divides the group into the 
family Tortricidae and the family Eucosmidae. On this basis of classi- 
fication, the clover-seed caterpillar would belong to the latter family. 
According to another classification, the family Tortricidae, in the broad 

Aothor’s acknowledgments. This work was done under the direction of Professor Glenn W. 
Herrick, of Cornell University. Acknowledgment is made to Dr. W. T. M. Forbes for aid in classification; 
i to C, F. W. Muesebeck for determination 9! parasites; and to Miss Ellen Edmonson for criticism of draw- 
ings. Acknowledgment is made also for information concerning distribution, which was obtained from 
Carl Heinrich through Dr, L. O. Howard. 
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sense, is divided into the subfamilies Tortricinae and Eucosminae. Under 
this system of classfication, the clover-seed caterpillar^ would belong to 
the family Tortricidae and the subfamily Eucosminae. The clover-seed 
caterpillar has been placed in five different genera and has been known by 
three different specific names. Clemens (1861) first described the moth 
under the name Siigmonota interstinctana. Then Walker (1S65) described 
it and gave it the name Dichrorampha scitana. Grote (1874) next described 
the species under the name Grapholitha distema Grote, and Zeller (1876) 
described specimens which he received from North America as Grapholitha 
(Ephippiphora) interstinctana Clem. Dyar (1902) used the name Enar- 
monia (Hubner) interstinctana (Clemens). The last two names were 
used generally by entomologists until Smith (1910) used the name Las- 
peyresia Hbn. intersiictana Clem, [interstinctana Ckm.J. O’Kane (1915), 
and Barnes and McDunnough (1917), also designated the species under 
the name Laspeyresia (Hbn.) interstinctana (Clem.). 

• 

COMMON NAMES 

Laspeyresia iniersiinctana Clem, has been known under several common 
names. It is best known as the clover-seed caterpillar, this name having 
been first used by Professor J. H. Comstock in i88i. Other common 
names by which this insect has been known are : clover-seed worm, a namp 
which was first used by Riley (1893) ; clover-head caterpillar, as the insect 
was designated by Davis (1894); clover-leaf caterpillar, the name used by 
Gillette (1S91): and seed caterpillar, the name used by Felt (1915). 

HISTORY 

The clover-seed caterpillar is without doubt a native of North America, 
since there are records of its occurrence only in the United States and 
Canada. Osborn and Sirrine (1894) stated that this insect had been in 
Iowa for a decade or more. As already mentioned,. the adult was fost 
described by Clemens, but that authority does not mention where or under 
what conditions the first specimen was collected. Grote (1873) described 
the species as new and gave its habitat as New York and Pennsylvania. 
Although the adult was first described in i860, its relation to red clover 
seems not to have been understood until July, 1874, when Professor J. H. 
Comstock first noticed the larvae feeding in the heads of clover at Ithaca, 
New York. The moths and larvae were collected also, by Professor 
Comstock, on the grormds of the Department of Agriculture at Washington, 
D. C., in 1879. 

DISTRIBUTION 

The clover-seed caterpillar is generally distributed throughout the 
State of New York and the Northeastern and Central States (figure i). 
The adult seems to have been first reported from New York and Pennsyl- 
vania by Grote (1874). Professor Comstock found the larvae in the heads 
of clover at Ithaca, New York, in 1874- Zeller (1876) described specimens 
from Peverly, Massachusetts. Comstock, in 1879, took adults and larvae 
at Washmgton, D. C. Femald (1882-83) records the insect from Maine. 
Cook (1887), who was the first to report its presence in Michigan, stated 
that it was fairly common at Lansing in 1885; Davis (1894) also reported 
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the insect as common in that State. Lintner (1S93) records the species 
from ]\‘Iiami Cot^ity, Indiana. 

Gossard (1892) states that P. M. Webster informed him that he had 
reared the clover-seed caterpillar from clover heads from Vicksburg, 



FI'GURE r. GENERAL DISTRIBUTION OF LASPEYRESIA INTERSTINCTANA IN THE 

UNITED STATES 


Michigan, in 1890. ' Gossard further credits Webster with having observed 
the insect in Dekalb County, Illinois, fifteen years earlier, and he states 
also that Webster observed adults abundant at La Fayette, Indiana, in 
May, 1891, and at Columbus, Ohio, in May, 1892. Gossard says that 
Gillette observed the clover-seed caterpillar at Ames, Iowa, in October 
of 1890, and at Champaign, Illinois, in November of the same year. He 
adds that this insect is probably present in Missouri, since its parasite, 
Glypta leucozonata Ashmead, was reared at Kirkwood by Miss M. E. 
Murtfeldt in 1887. 

Smith (1900) reports the insect in New Jersey from Newark, Anglesea, 
New Brunswick, and Jamesburg. Fletcher (1906) reports it as present in 
many places in Ontario, Canada, and Ross (1918) reports it definitely from 
Vineland and Ridgeway in Ontario. 

Gossard (1892) is of the opinion that the clover-seed caterpillar occurs 
wherever red clover {Trifolium pratense) is grown in the Eastern and 
Central States. Folsom (1909) says that the insect is well established 
throughout Illinois, holds its own every year, and at intervals becomes 
locally abundant. Crosby and Leonard (1916 and 1917) report tliat the 
species is widely distributed in New York State. There are several speci- 
mens of moths from this State in the Cornell University collection. Some 
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of these moths were taken at Rochester Junction by Leonard, at Trenton 
Fails by Leonard and Forbes, at Baldwinsville, and ab Batavia. The 
specimens from the two last-named places bear no collector’s name. 
Gossard (1918) mentions the insect as occurring at Wooster, Ohio, and 
Britton (1920) lists it from Connecticut. In a memorandum received by 
the author through Dr. L. 0 . Howard, Air. Carl Heinrich records the species 
as present in several localities not previously mentioned in the literature. 
These new records include Kansas, Minnesota, Alanitoba, New Hampshire, 
and Maryland. 

FOOD PLANTS 

Common red clover {Trifolitmi pratense) is the chief food plant of the 
clover-seed caterpillar, although Folsom (1909) states that the insect may 
occur also on white clover and alsike. The writer has taken the caterpillar 
on alsike {Trifolium hybridum Linn.), Lintner (1896) records that it was 
reared from wkite clover {Trifolium repeus), and he states also that it 
frequents Helianthus. He says that mammoth clqver seems to have been 
generally considered to be free from attack by the caterpillar, due to the 
somewhat earlier-maturing qualities of this variety of clover. Folsom 
(1909), however, found the clover-seed caterpillar on so-called ‘‘ mammoth 
clover ” which seemed to be a cross between mammoth clover and common 
red clover. Gossard (1892) states that Webster observed the clover-seed 
caterpillar in large numbers on Helianthus grosseserratus in Dekalb Couprify, 
Illinois, fifteen ^^ears previous to 1892. Gossard reared the clover-seed 
caterpillar from white clover {Trifolium repens), and he also found it on 
the same plant in the field. 

While the writer has no new food plants to record for this insect, he has 
found that it may pass the winter on or in other plants than clover. Larvae 
of the second brood have repeatedly been found hibernating within, the 
hollow stems of wheat. The wheat had been sown two years before in 
the fall, and clover was sown with the wheat the following spring. The 
cocoon of the clover-seed caterpillar has also been fofind attached near 
the base of field, or sheep, sorrel {Rumex acetosella), 

INJURIES AND LOSSES 

The clover-seed^ caterpillar attracted much attention in some of the 
Central States dunng the years 1891 to 1894. It is reported to have been 
particularly injurious in Iowa, where Osborn (1892) recorded it as being 
a quite serious pest ” in 1891. Osborn and Gossard (1891 a) estimate 
a 50-per-cent reduction of the seed crop of clover in Iowa. Gossard (1892) 
states that Webster informed him that 95 per cent of the clover at Vicks- 
burg, ALchigan, was injured. Osborn (1893 c) states that in Iowa the 
caterpillar caused a considerable loss in the clover crop of 1892, and that, 
by feeding on the leaves or in the crown of the plant, it caused much injury 
besides destroying the seed. Osborn (1893 d) also reports that, while the 
caterpill^ was still numerous in Iowa in 1892, it was less abundant than in 
the previous year. Gossard (1893) reports a loss of more than 50 per cent 
in some^fields of clover in Iowa, and says that the clover-seed caterpillar 
is the most destructive moth on clover in that State. Osborn and Sirrine 
(1894) report the caterpillar as having caused more extensive loss through- 
out Iowa during the year 1893 than had ever before been noticed, and 
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Osborn (1894 a) states that this insect attracted more attention in 1893 
than ever befor'^. He says also that it is of greater importance than the 
" clover-seed midge {Dasyneura leguniinicola) , Davis (1894) reported that 
the clover-seed caterpillar, while present in jMichigan, had not been partic- 
ularly destructive up to that time, and Fletcher (1905) says that it “ has 
never done very much harm in Canada.” Folsom (1909), of Illinois, is 
of the opinion that the clover-seed caterpillar ranks with the clover-seed 
midge {Dasyneura leguminicola Lint.) and the clover-seed chalcid {Brucho- 
phagus funehris How.) as an enemy of clover. He states further that 
“ while not sufficiently abimdant to attract attention, the insect is, never- 
theless, the unsuspected cause of a considerable reduction in the seed crop; 
for the destruction of one head by a caterpillar means a loss of more than 
one hundred seeds.’* 

A study of the behaviour of the clover-seed caterpillar seems to indicate 
that the insect is constantly present in clover fields, and that at certain 
intervals it may become locally abundant. Pettit (1914) reports it as 
having been injurious to June clover, in a restricted area, after it had 
attracted no particular attention for twenty years; and Gossard (1918) 
points out that the caterpillar had done no remarkable damage in Ohio 
for the fourteen years previous to that time. 

It is difficult to arrive at an}" very definite conclusions concerning the 
fiui extent of the injury, to the plant or to the seed, caused by the clover- 
seed caterpillar, since the species is closely associated with other insects 
injurious to clover and to the seed of clover. The importance of the 
caterpillar as a factor in the reduction of the seed crop has, however, long 
been recognized. 

The writer attempted to determine the extent to which the heads of 
clover are infested, and found that the degree of infestation is variable. 
In 1919 clover heads were collected at different intervals and placed in 
rearing boxes, and the number of moths which emerged was noted. The 
contents of the bo*xes were carefully examined also for dead larvae or pupae, 
in order that the total infestation might be ascertained. The determination 
of the percentage of infestation was based on the fact that a single clover 
head, as a rule, does not have more than one caterpillar infesting it. In 


TABLE I. Percentage of Clover-Head Infestation in 1919 


Date of 
collection 

Number 
of clover 
heads 

(medium red) 

Number 
of clover 
heads 
(alsike) 

Total 
number 
of clover 
heads 

Total 
number of 

L. inter siinctana 
specimens 

Per cent 
of 

infestation 

July 2 

464 

216 

680 

43 

6.32 

July 17 

768 

792 

1,560 

8 

0.51 

July 17 

990 

I 

991 

18 

1.82 

August 8 

133 

0 

133 

7 

5.26 

August 12 

211 

0 

211 

12 

5-69 

August 16 

852 

0 

852 

48 

,5-63 

August 16 

903 

0 

903 

77 

8.53 

Average 





4.00 
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this manner it was found that the infestation in 1919 ranged from 0.51 
p 3 r cent, the minimum percentage of infestation, to 8/53 per cent, the 
maximum percentage of infestation (table i). The average amount of 
infestation was foimd to be 4 per cent. 

In 1921, heads of medium red clover were collected on different dates 
and placed in covered glass jars, and later the caterpillars infesting these 
heads were counted. In this instance again an infested head was con- 
sidered as having but one insect. The infestation of clover heads in that 
year varied from o to 4 per cent, and the average amount of infestation 
was found to be 1.59 per cent (table 2). 


TABLE 2. Percentage of Clover-Head Infestation iNn92i 


Date of 
coUecticn 

Number of clover 
heads collected 
(medium red) 

Number of 
caterpillars 
found ^ 

Per cent 
of 

infestation 

July II 

100 

4 

4.00 

July 13 

41 

0 

0.00 

September 23 . . . 

100 

I 

1 .00 

September 23 . . . 

100 

2 

2.00 

September 23 . . . 

100 

0 

0.00 

i\verage 



1.59 


In 1922, heads of medium red clover were carefully dissected, and the 
number of caterpillars found was recorded. The amount of infestation 
was found to vary from o to 5.8 per cent, the average being 2.07 per cent 
(table 3). 


TABLE 3. Percentage of Clover-Head Infestation in 1922 


Date of 
collection 

i 

Number of heads 
collected 
(medium red) 

Number of 
caterpillars 
found 

Per cent 
of 

infestation 

June 26 

86 

2 

2.3 

July 6 

155 

I 

0.64 

July 17 

69 

4 

5-8 

October 12 

28 

1 


0.00 

Average 

1 


2.07 


In addition to the reduction of the seed crop, there is a second type of 
injury, caused by the caterpillars feeding under the leaf sheaths and on the 
young unopened leaflets at the crown of the plant. This injury is ap- 
parently of greater importance than has heretofore been generally recog- 
nized. Osborn (1893 c) reports that in Iowa the caterpillar caused much 
injury "to the clover plant by feeding on the leaves at the crown, besides 
destroying the seed. Folsom (1909) also calls attention to this habit of the 
caterpillar, and adds that this injury is “ done chiefly in September and 
October.” ^ 
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DESCRIPTIONS OF STAGES 


• The adult 

Clemens (i§6i) briefly described the moth (figtxres 2, 3, and 4) of the 
clover-seed caterpillar as follows: 

Palpi whitish. Head and thorax dark brown. Fore wings dark brown, with a 
curved white, somewhat silvery dorsal streak divided in the middle by a dark brown 
line and a rather faint silvery streak at the inner angle. ^ The costa from near the base 
to the tip is streaked with yellowish white, slightly silvery-hued. Hind wings dark 
brown, along the costa in the middle, white. 


Figure 2. adult, laspeyresi.a. interstinctana, x 942 

Grote (1874) described the moth more fully as follows: 

A tiny blackish silky species resembling the European compositella^ but with only two 
white lines on the internal margin of the primaries. Eight white costal marks disposed 
in pairs, crowded towards the black apices and becoming straighter and shorter; the 

first pair more oblique and divaricate. A silvery sub- 
terminal streak runs from opposite the cell over the 
median nervules tapering to internal angle. Second- 






I 


Figure 4. lateral view of adult, 7 


aries fuscous with pale fringes. Beneath iridescent, 
greenish in certain lights, with minute white costal dots 
Figure 3 . dorsal view over the outer half of the wing. Body scales beneath 
OF ADULT, X 7 whitish. 
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The egg 


Folsom (1909) described the egg (figures 5 and 6) as fcfilows: 

The egg, hitherto undescribed, is at first green, then yellowish white, and is almost 
orbicular as seen from above, tho it is flattened ventrally ; the surface is finely granulate 
and iridescent. The dimensions are as follows: length, 0.275 mm.; width, 0.26 mm.; 
and height, 0.21 mm. 


In slightl}" more detail, the egg may be described as follows: The shape 
is elliptical as seen from above, and the surface resting on the leaf is flat- 
tened. The egg is at first 
light green in color, later 
becoming yellowish green. 

The shell is faintly granu- 
lated and iridescent, reflect- 
ing the light at certain 

angles in reddish, purplish, and greenish hues. The 
egg is rather small, measuring from 0.513 to 0.540 
millimeter long and from 0.297 0.405 millimeter wide. It is very much 

flattened, being only from 0.108 to 0.135 millimeter high. The average size 
of four eggs, as shown in table 4, was as follow's: length, 0.5265 milli- 
meter; width, 0.3712 millimeter, height, 0.1147 millimeter. 



^Figure 6. lateral \tew 

OF EGG, X 44-07 


Figure 5. ' dorsal view 
OF EGG, X 43.808 


TABLE 4. IMeasuremExNTs of Eggs, in Millimeters 


Egg no. 

Length 

Width 

Height 

i 

0 513 

0.297 

0.135 

2 

0-513 

0 37B 

0.108 

3 

0.540 

0 405 

0.108 

4 

0.540 

0.405 

0. 108 

x\verage 

0 5265 

0 3712 

0 

T 


The larva 


The newly hatched larva , — The newly hatched caterpillar (figure 7) is 
about 0.81 millimeter long. The head is about 0.189 millimeter wide, and 
is uniformly dark brown in color; the body is white. 
The mandibles are reddish brown ; the cervical shield 
is pale gray, nearly white. The caterpillar has four 
pairs of abdominal prolegs and one pair of anal 
prolegs. The anal shield is not distinctly visible. 
The head, the cervical shield, and the body bear 
numeious rather long white hairs, which are, how- 
ever, not particularly conspicuous. 

The full-grown larva , — Comstock (1881) described 
the larva (figures 8 and 9) as follows : 



Figure 7, dorsal view Length, 8 mm., subcylindrical, tapering slightly at each 
OF NEWT.Y HATCHED end; legs and prolegs normal. Color, dirty white, often with 
larva, X 40.306 a greenish tinge; head, dark brown, trophi, black; prothoracic 
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shield, yellowish with a brown hind border interrupted in the middle. Body with many 
delicate w^hitish hairs. The dorsal piliferous tubercles of each segment arranged in 
two pairs, of which fliose of the anterior pair are closer together than those of the pos- 
‘'terior pair. 



Figure S. dorsal view of full-grown larva, x 17.62 



Figure 9. later.\l view of full-grown larva, x 17.62 


The pupa 

Comstock (1881)^ described the pupa (figures 10 and ii) as follows: 

Length, 5 mm., moderately slender. Wing sheaths extend to sixth Jabdominal seg- 
ment; antennae and pos- 
terior tarsal sheaths end- 
ing at tip of wing sheaths, 
the tarsal sheaths being 
a trifle the longer. Dor- 
sum of each visible ab- 
dominal segment except 
the last with two trans- 
verse rows of backward 
directed teeth, those of 
the anterior row being 
strongest. Anal segment 



Figure 10. dorsal view of pupa, x 18.69 



Figure ii. ventral view of pupa, x 18.69 


blunt at tip, with six 
stout blackish excurved 
hooks at its posterior 
border, two dorsal and 
four lateral, none ven- 
tral; also a number of 
very delicate hooked flla- 
m e n t s. General color 
rather light-brown, 
darker on wing covers 
and dorsum of thorax. 



t2 Bulletin 428 

LIFE HISTORY AND HABITS 

, , The first generation 

The adult 

Habits . — ^The moths of the clover-seed caterpillar are most 'readily seen on 
still, dark, cloudy days, or on warm evenings at about sunset. ^ At the latter 
time the moths may be seen taking short irregular flights just above the 
clover plants. The males appear to be more in evidence at this time, 
although both sexes are very active. Moths may be found also during the 
middle of the day. "tlTien they are disturbed they fly rapidly, in an irreg- 
ular or zigzag course. When they alight on a leaflet or any other part 
of a plant, they may describe a circle by turning around from right to left 
or from left to right several times, using the head as a pivot, before coming 
to rest. No explanation for this peculiar habit is'evident. Both sexes 
are numerous in the field. 

In mating, the ends of the abdomens of the two moths are brought 
together, and the valves of the male seem to clasp the end of the abdomen 
of the female. The heads of the moths are pointed in opposite directions. 
The process is evidently of several minutes duration. 

Time of appearance . — The time of the appearance of the first-generation 
moths in the field varies with the nature of the season. On June 8, 1920, 
several moths were collected in the field. By the middle of June this 
generation seemed to be in full flight. On June 30 these moths wertf be- 
coming rather scarce in the field. In 1921, a more advanced season, the 
moths began to appear as early as May 20 and the flight continued until 
the latter part of June. The moths began to be numerous on June 2 in 
that year, and were very numerous about June 10. Only one specimen 
was collected on June 25. In 1922 the moths began to appear about June i 
and continued in flight until the end of Jtme. They were most numerous 
in the field about June 14. 

In the spring of 1920, soil containing bits of clover stems was collected 
at the base of clover plants and placed in rearing boxes. One box, the 
soil in which was collected on May 6, yielded two moths, one on May 28 
and the other on June 4. This material was subjected to ordinary room 
conditions ; the room temperature may have been slightly higher than that 
outside. Other similar material collected on June i was kept in rearing 
boxes under outdoor conditions and yielded three moths, one of which 
emerged between June 6 and June 8, another on June ii, and the third 
on June 12. On Jime 9, 1921, a moth emerged from a cocoon collected in 
the field on November ii, 1920. 

Reared specimens emerged during the same time that the moths were in 
flight in the field. In 1921 a moth emerged on Jtme 20. In 1922 the 
emergence of fourteen moths ranged from June 8 to June 20 (table 5). 
In 1923 three moths which were reared from second-generation larvae 
emerged slightly later than the dates indicated for 1922 (table 13, 
page 26). 

In order to determine the length of life and the number of eggs deposited 
by moths of the clover-seed caterpillar, reared specimens were studied. A 
female moth which emerged on June 9 was exposed to males on the same 
day. The moths were put into a mica cage with a clover leaf, and were 
fed honey water. The female lived fourteen days and laid 75 eggs. An- 
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TABLE 5. Time of Emergence of Reared Specimens, First Generation, 192a 


Date of 

* Number of emerging specimens 

Total emergence 

emergence . 

jMales 

Females 


I 


I 

June 9 


I 

I 

JllTIP TO 

I 


I 

Jimp T T 

I 



I 

12 

I 



I 

JllTlP I'l - 

I 


I 

June 16 ' 


i I 1 

I 

Tune 17 * 


I 

2 

June 20 i 

2 

3 

5 


« 




* One specimen, sex not determined. 


Other female moth, which emerged on June 20, was exposed to males on 
June 21. The experiment w^as conducted in the same manner as the 
preceding one. This female lived eleven days and laid 3 x eggs. 

The egg 

Place and manner of deposition, — ^The small, flattened, greenish eggs of 
the^lover-seed caterpillar may be laid on almost any part of the plant 
above the ground. The eggs of the first generation of moths kept in cages 
are deposited singly, as a rule, but occasionally they are deposited in groups 
of two or three on the upper and lower surfaces of the leaves, on the stems, 
and on the stipules at the bases of the developing heads. The first-genera- 
tion moths have a tendency to oviposit more freely on the lower surface of 
the leaf than on the upper surface. For example, in 1920, in two experi- 
ments with clover plants, it was found that of a total of 114 eggs deposited 
by the moths, 66 eggs were laid on the lower side of the leaf and 47 eggs were 
laid on the upper ‘side; and only one egg was found on the leaf petiole. 
The plants used in these experiments had no heads. In 1921 the same 
general tendency in egg deposition was noted when leaves of clover were 
inclosed in mica lamp-chimney cages and exposed to moths. Of a total 
of 87 eggs, 60 were deposited on the lower side of the leaves, 25 on the upper 
side, and 2 on a stipule at the base of a developing head. No eggs were 
found on the petioles or the stem. In 192 2 eggs which appeared to be those 
of the clover-seed caterpillar were found in the field. These eggs had been 
deposited singly on the under side of the leaf. Fletcher (1905) states that 
the eggs of the clover-seed caterpillar are laid on peas as well as on clover. 

Time of deposition, — Moths of the first generation deposit their eggs on 
clover in early summer. The tim.e of deposition corresponds to the flight 
of the moths, which has already been discussed. In 1920 moths deposited 
eggs under cage conditions on June 27, June 29, July 2, and July 3. In 
1921 moths deposited eggs under cage conditions on June 3, 4, 7, and 9, 
and in 1922 on June 16 and 17. Eggs that appeared to be those of L. 
inter stinctana were found in the field on June 15, 1922. 

Incubation period, — The length of the egg stage varies somewhat, ap- 
parently depending upon temperature. In 1920 it was found that 43 eggs 
deposited by the first-generation moths hatched in eight days. In 1921, 
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7 first-generation eggs hatched in eight days and 49 first -generation eggs 
hatched in nine days. One egg hatched in ten days. ^In 1922, 23 eggs 
deposited bt- moths of the first generation hatched in ten days, and 5 
first-generation eggs hatched in eleven days. These results. 'indicate that 
the length of the egg period of the clover-seed caterpillar is from eight to 
eleven days, the average being about nine days. The records given in 
table 6 represent a few typical examples selected from many observations. 


TABLE 6. Length of Egg Stage of First Generation 


Year 

1 

Experi- 

ment 

no. 

i 

1 

1 Leaf 

1 no. 

! 

1 

1 

1 Leaf- 
let 
no. 

Date 
when 
! eggs 
i were 

1 deposited 

Num- 

ber 

of 

eggs 

Date 
when 
larval 
head r 
appeared * 

Date 

when 

eggs 

hatched 

Length 

of 

egg 

stage 

(days) 

1920 

100.4 

I I 

2 

July I 

6 

July 8 

July 9 

8 


100.5 

i I 

I i 

2 

2 

. 9 

10 

8 


100.5 

2 

I i 

2 

3 

9 

10 

8 


100.6 

I 

^ i 

3 

2 

10 

II 

8 


100.6 

3 

I ! 

3 

I 

10 , 

II 

8 

1921 

2 

I 

, I 

June 3 

6 

June II 

June 12 

! 9 


2 

2 

I 

3 

9 

II 

12 

9 


2 

2 

2 

3 

6 

II 

12 



2 

2 

3 

3 

17 

1 1 

12 

9 


3 

I 

2 1 

4 

I 

13 

13 

9 


2 

2 

I j 

3 

I 


13 

10 


5 

I 

I : 

7 

7 

June 14 

15 

8 

1922 

12 

I 

I 

17 

2 

26 

27 

10 


! 

I 

2 

17 

15 

26 

(12) June 27 

10 








(3) June 28 

' II 


12 

I 

3 i 

17 

II 

26 

(9) June 27 

10 




i 




(2) June 28 

II 


* These dates apply to the majority of the eggs listed. 


Developments . — The first external evidence of the developing larva within 
the egg is the appearance of two very small, reddish brown spots near one 
end of the egg. These spots have the appearance of tiny eyes, and can be 
distingmshed by the aid of a hand lens. It is in this region of the egg that 
later the dark bro'^m head of the young caterpillar can be distinguished. 
The eye-like spots can be seen about two days before the egg hatches, and 
in most cases the head of the caterpillar is plainly visible within the shell 
or chorion, the day before hatching. 

Hatching.—ln hatching, the larva makes a hole in the upper surface of 
the egg shell, usually near one end, and forces its way through this small 
opening. Sometimes the larva maj’’ escape through a similar opening 
nearer the mcidle of the egg. The process of hatching lasts only about a 
minute, md the lapa. by wriggling about from one side to the other 
succeeds in freeing itself of the egg shell. The active larva emerges frorn 
the egg head first and immediately leaves the shell, apparently in search 
ot a smtable place to feed. There is no tendency for the larva to eat the 
egg shell The newly hatched caterpillars may feed on the tender voung 
ieailets that have not yet unfolded at the crown of the plant. 
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It was noted that some of the eggs in the experiments did not hatch, 
but turned brown or yellow. It was noted also that the lar\^a may die 
within the egg, even when development has been nearly completed. 

The larva 

Habits.— The young larvae, on hatching, may crawl down the stem or 
the petiole to the crown of the plant. Here they feed on the tender 3^oung 
leaflets that have not yet unfolded, eating irregular holes into them. The 
larger caterpillars may m.ake their way under the leaf sheaths at the crown 
of the plant, where they feed on the tender tissues, sometimes making 
round holes to the outside. This ma^^ cause the death of the leaf and its 
petiole. The lar\^ae also injure both the j^oung green heads and the more 
developed heads of the clover. 

^ In green clover heads the external evidence of the presence of the cater- 
pillar is a more or less continuous brown area, which may extend across or 
along one side of the clpver head. This area is composed of dark brown 
particles of dry excrement, and hairs taken from among the florets and tied 
together with silk. When the infested head is pulled apart, one finds a 
burrow eaten through the florets, and it is within this cavity that the 
yellowish caterpillar is found. The caterpillar eats off the florets near their 
bases, and thus destroys m.any of che developing seeds while making its 
way through the head. The inside of the burrow is brown, due to the 
injured florets which are dying and turning brown. Within the burrow, 
dark brown particles of excrem.ent may be found. The burrow may extend 
through the enclosing stipules at the base of the clover head, to the outside. 

The more developed blossoming heads of clover are injured in much 
the same manner as is described for the green heads. The caterpillar, in 
feeding on the florets, forms a burrow in the head. The florets along the 
course of the burrow are eaten off, either entirely or only in part. Many 
of the florets along the sides of the burrow have holes eaten into them, 
and are thus destroyed. The florets are fastened together with silk over 
the burrow, within which bits of brown excrement may be found 

The caterpillars do not feed on clover heads after the seeds have become 
m.ature and the calyces have become dry and brown. An infested head of 
clover usually contains but one caterpillar under field conditions; in rearing 
cages, however, as many as four second-generation caterpillars have been 
observed feeding within a single head. Clover-seed caterpillars are 
active, and will wriggle out of their burrows in infested heads or will 
come out from under leaf sheaths or from within their cocoons, if they are 
disturbed. 

It was noted in 1920 that under cage conditions the caterpillars may 
burrow down into the hard, woody part of the plant at the crown. In 
1922 the habit of bturowing within the stem was again noticed in reared 
specimens. 

Time of appearance. — In cage studies in 1920, the first generation of 
larvae appeared in early July and continued active until early August. 
These caterpillars had spun their last cocoons by August 9. This som.e- 
what late appearance of first-generation larvae in rearing cages i» due to 
the fact that the moths from which the eggs were obtained were collected 
during the last few days of the flight of the first generation of moths in 
the fleld. 
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In 1921, the larvae were numerous in the field on July ii, at the crowns 
of the plant under the leaf sheaths, and in the head^. Many of the 
caterpillars were full-grown at that time. In rearing cages, the cater- 
pillars began to hatch from the egg on June 12, and the last of these larvae 
appeared on June 17. A larva which hatched on June 12 became full- 
grown and spun its final cocoon between July 2 and July 6, and pupated 
on July 7. 

In 1922, first-generation caterpillars were found in the field on July 14. 
Full-grown larvae were found on July 19 under the leaf sheaths at the 
crown of ‘the plant. Larvae reared from eggs which hatched from June 
28 to July 4 molted for the last time from July 12 to July 21 (table 13, 
page 26). 

The generations of the clover-seed caterpillar are sharply demarcated, 
the larvae being very scarce when the moths are in flight. The time of the 
appearance of the first-generation moths and larvae coincides with the 
growth of the first crop of clover. The larvae, ©n becoming full-grown, 
spin silken coverings over themselves where they have been feeding, and 
later transform to pupae within these cocoons. 

The cocoon , — The first-generation caterpillar spins its final cocoon a 
few days before pupation. The cocoon is often formed in the burrow where 
the lan^-a has been feeding, although the larva may migrate to another 
part of the plant and spin its cocoon. The larva may even leave the pfSnt 
on which it has been feeding, and spin its cocoon elsewhere. Cocoons of 
the first-generation larvae reared in cages were found in the following 
situations: on the ground; partly in the ground; in dead stems of clover 
and other plants; at the side of the crown of the clover plant; among 
folded dry leaflets of clover; in the heads. In the field, cocoons are found 
most commonly under the leaf sheath at the crown of the plant and in 
the clover heads. When the larva is protected within two leaf sheaths 
at the crown of the plant, it does not use nearly as much silk in making 
its cocoon, because the leaf sheaths evidently serve in part as a covering. 

In 1921 a reared caterpillar spun its cocoon between July 2 and July 6. 
In 1922 larvae that hatched in late June and early July spun their cocoons 
from July 22 to August 14. 

The larva, in the course of its development, molts a number of times. 
Shortly before molting, it may and often does spin around itself a thin 
silken covering, or molting cocoon, as it rests in the folds of tender young 
leaflets. After the larva has molted, the cast head-cap may be found 
in the molting cocoon. The cast larval skin is rarely seen except after 
pupation, when it is found attached to the last head-cap in the final 
cocoon. 

^ The process of spinning the silk was observed to be as follows: The 
silk thread is spun from near the end of the labium. In order to get the 
silk into place, the caterpillar uses a shuttle-like movement of the head, 
weaving the silk from one leaflet edge to another. It first spins a few 
connecting or foundation threads between the edges of the leaflets, and 
then goes back and fills in these threads with a network of other silk threads. 
It then inoves forward again and repeats the process. The writer was not 
able to obsep^e the process of weaving the silken covering surrounding 
the Ipva within the folded leaflet. An examination of such a silken 
covering, however, indicates that it is made in the same manner. 
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After the last molt, and a few days before pupation, the larva spins a 
final covering or «ocoon, within which it continues its development. The 
“shape of the cocoon is somewhat dependent upon the situation in which it 
is formed. Ifmay be oval, and the color is grayish or brown. It is about 
5 1 millimeters long and i| millimeters wide. It is made of thin, closely 
woven silk* and numerous bits of plant tissue and excrement are usually 
attached. Some cocoons are more strongly made, having a greater amount 
of plant tissue or other supporting material attached, and being from 6 to 8 
millimeters long and about 2I to 3 millimeters wide. The cavity of this 
cocoon is lined with white silk and is smooth. 

Length of larval period , — -The length of the larval stage of the first genera- 
tion was found to vary somewhat. In 1920 it was approximately 29 days 
(table 7). In 1921 €he larval period of one specimen was 25 days. In 
1922 the length of the larval stage was found to be about 31 days. 


TABLE 7. Length of Larval Stage of First Generation 


Year 

Speci- 

men 

no. 

, Date 

when 1 

egg ' 

hatched 1 

Date i 

of 

pupation 

Length 

of 

larval 

stage 

(days) 

1920 

100. b 

July 2-6 

August 10 

35-39 


100.4 

July 9 

August 6 

28 


100.7 

July 11-13 

July 31 

18-20 


100.7a 

July 11-13 

August 12 

30-32 

1921 

lAb 

June 12 

July 7 

25 

1922 

I 

June 28 

August 2 

35 


4 ' 

June 29 

July 29 

30 

• 

6 ! 

June 29 

July 25 

26 


II 

July 2 

August 6 1 

35 


12 

July 2 ! 

August 15 

44 


18 

July 4 

August 5 

32 


20 

July 4 

July 30 

26 


XV-2 

June 27 

July 20-22 

23-25 


The pupa 

The larva pupates within a silken cocoon, the location of which has 
been already described. The time of pupation is comparatively constant. 
In 1920, collected caterpillars and reared caterpillars pupated in late July 
and early August. In 1921 a reared specimen pupated on July 7. In 
1922 a pupa was found in the field on August 4, and reared specimens 
pupated from the latter part of July until the middle of August (table 8). 

The pupal period varies within rather narrow limits. In 1920, moths 
emerged from eleven to sixteen days after pupation (table 8) ; the average 
length of the pupal period was about fourteen days. In 1921 the pupal 
period of one specimen was ten days. In 1922, moths emerged from ten 
to fifteen days after pupation; the average length of the pupal stage was 
about thirteen days. 
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TABLE 8 . Length of Pupal vStage of First Generation 


Year 

Specimen 

no. 

Date of 
pupation 

Date of 
emergence 

Length of 
pupal stage 
(days) 

1920 

3 

1 16 

1 25 

I 100.4 
roo.7a 

August 4 
July 27 

July 31 
August 6 
August 12 

August 15 
August 12 
August 14 
August iS 
i\ugust 27 

11 

16 

14 

12 

15 

1921 

lAb 

July 7 

July 17 

— j 

10 

1922 

I 

August 2 

August 17 

15 


4 

July 29 

'August II 1 

13 


6 

July 25 

August 7 

13 


II 

August 6 

August 18 

12 


12 

August 15 

August 25 

10 


18 

August 5 

August 18 

13 


20 

July 30 

August 13 

14 


, The second generation 

The adult 

Emergence— The pupa of the clover-seed caterpillar is active. This 
activity becomes more pronoimced just before the emergence of the adult, 
when the pupa escapes through one end of the enveloping cocoon. After 
the adult has emerged, the pupal case often remains attached to the cocoon 
by its caudal end. The following behavior was noted during the emergence 
of an adult: The pupa, which lay on a glass slide after it had escaped from 
its cocoon, was active, and this activity gradually increased, the pupa 
rolling over and over due to the movements of its abdomen. Soon the 
moth was seen forcing its way out at the anterior end of the pupal case by 
a turning motion of the abdom.en. This process was completed very quickly, 
the actual emergence taking about half a minute. As soon as the moth 
was out, it crawled away from its pupal case and kept twisting its abdomen 
around and around in screw-like fashion. Its wings, which were somewhat 
sac-shaped, himg limp. At this time, and again a little later, a pale cream- 
colored liquid was voided. From five to ten minutes after em,ergence, 
the moth raised its wings, apparently to dry, unfold, and spread them. 
The twisting motion of the abdomen' wa,s not so marked at this time. 
During the next three minutes, or by the thirteenth minute after emergence, 
the moth gradually let its wings down until they were in the normal 
position. It made its firs attempt at flight within.the next three minutes, 
or by the sixteenth minute after emergence. 

Time of appearance , — ^The moths of the second generation appear in the 
field at a nearly tmiform time each year. In 19 19 they were seen on August 
' 3, were numerous on August 5 and 8, and were still present in the field 
on September 5 but were getting scarce; one moth was taken as late as 
October 8. In 1920 the time of appearance of the m.oths corresponded very 
closely with that in 1919; the moths appeared first about August 4, were 
niimerous on August 18, and had practically disappeared by September 3, 
In 1921 the appearance of the moths was somewhat earlier; a few were 
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found on July 18, and the number was considerably increased by July 28; 
the moths wera frequently seen in the field from August 5 to August 23; 
the flight seemed to be over by September i, although one female moth was 
taken as late as September 8. In 1922 no moths of the second generation 
were observed in the field before July 19; on July 26 they were present in 
considerable numbers, and on August 3 thev were very numerous; by 
August 16 they were becoming scarce, and bv September i no moths 
were found in the field. 

In 1919 first-crop clover heads were collected in the field and the time 
of emergence of the moths was noted. From heads collected on July 2, 
adults emerged from July 19 to August 4. The greatest number appeared 
between July 24 and July 29. Heads collected on July 17 yielded moths 
from July 19 to August 20. The greatest emergence of these occurred 
between August 7 and August 12. Second-crop clover heads and stems 
collected as late as August 12 yielded one adult on September 6, while 
those collected on August 16 gave a moth on September 7 and continued 
to yield m.oths until as late as October 4. These dates show a slightly 
earlier emergence of moths in rearing boxes than in the field. 

In 1920, six moths were successfully reared from the egg, and thirty- 
three were reared from larvae collected on plants in the field. A striking 
parallelism was noted between the dates of emergence of these moths, 
a»d the dates of the appearance of moths in the field. Reared specimens 
began to emerge between August 5 and August 9, as compared with August 
4, the date when the m.oths were first seen in the field. Of the total of 
thirty-nine reared specimens, twenty-seven emerged between August 10 
and August 19, while on August 18 the moths were numerous in the field. 
The flight in the field ended about September 3, the date on which the last 
of the reared specimens emerged. 

In 1921 five moths were reared from the egg. The first reared specimen 
emerged on July 16; the approximate date for the first appearance of 
moths in the field was July 18. The last of the reared specimens emerged 
on July 26. 

In 1922 seven moths were reared from the egg, and their emergence 
ranged from August 7 to August 25 (table 13, page 26). This coixe- 
sponds to the flight of moths in the field, which ranged from late July 
until late August. 

The egg 

Place and ma,nmr of deposition.~The eggs of the second-generation 
moths are deposited in the same manner and position as are the eggs of the 
first generation. The second-generation moths also showed the same 
tendency to deposit the greater proportron of their eggs on the lower surface 
of the leaves as was shown by the first generation. In 1920, in two ex- 
periments, clover plants were exposed to moths. Of a total of 63 eggs, 
44 were deposited on the lower surface of the leaves and 16 were deposited 
on the upper surface, while only 3 eggs were found on the stems. The 
plants had no heads. In 1921, clover leaves and a blosso min g head were 
put into a mica lamp-chimney cage and exposed to moths. Of thS 26 eggs 
deposited, 9 were placed on the upper surface of the leaves, 9 on the lower 
surface, and 8 on the head. The eggs on the head were fastened to the 
side of the corolla, and only one egg was deposited on a floret. 
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Time of deposition . — ^The time of egg deposition corresponds to the 
time of the appearance of the moihs in the field and has aheady been dis- 
cussed. In 1920, moths placed in rearing cages at intervals deposited eggs 
from August 17 to early September. In 1921, moths in rearing cages 
deposited eggs from early August until the first part of September. 

Incubation period . — The incubation period of second-generation eggs 
was found to be the same as that of the first-generation eggs. In 1920, 
73 eggs hatched in from eight to eleven days. The^average length of the 
incubation period was about nine days. A few typical examples sheeted 
from many records are included in table 9. Folsom (1909) found that 
eggs deposited on September 2 hatched on September 7, and^ states that 
in Illinois third-generation eggs hatch in five or six days 


TABLE 9. Length of Egg Stage of Second Generation, 1920 


Experi- 

ment 

no. 

Leaf 

no. 

Leaf- 

let 

no. 

! 

Date 

when 

eggs 

were 

deposited 

Num- 

ber 

of 

1 eggs 

Date 
; when 

larval 
head 

[ appeared 

Date 
when 
; eggs 

hatched 

Length 

of 

egg 

stage 

(days) 

300.1... . 

I 

2 

August 17 

0 

August 26 

August 27 

10 


4 

3 

17 

I 

26 

27 

10 


5 

I 

17 

1 I 

25 

26 

9 


14 

I 

17 

I 

24 

25 

8 

300.2.. . . 

2 

3 i 

18 

i I 

26 

27 

9 


3 

2 1 

18 



26 

8 

300.4... . 

I 

I 

21 

' I 

30 

31 

10 


I 

2 

21 

I 1 

29 

30 

9 

300.6.. . . 

I 

I 

24 

I 

September i 

September 2 

9 


I 

3 

24 

2 

August 31 

I 

8 

300.7.. . . 

8 

3 

25 

I 

September i 

3 

9 

300. 12.. . 

1 ‘ 

I 

3 X 

5 

September 10 

II 

II 


Development . — ^The first external evidence of development in the second- 
generation egg, as in eggs of the first generation, is the appearance of two 
very small, reddish brown, eye-like spots near one end of the egg. In 
second-generation eggs, these spots appear within from seven to ten days, 
usually on the seventh day. The next visible stage in the development of 
second-generation eggs s the appearance of the dark brown head of the 
caterpillar. This can be distinguished within from seven to ten days, 
usually about eight days after deposition. 

Hatching . — ^The process of hatch ng in the second generation, and the 
habits of the young larvae, are the same as in the first generation It is 
also true of the second generation that some of the eggs do not hatch. 
For example, in one experiment including 42 eggs, two eggs seemed to be 
attacked by a fungus and did not hatch. 
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The larva 

Habits . — ^The second-generation caterpillars attack the same parts of the 
plant, in th^ same manner, as do the caterpillars of the first generation. 
The boring habit which was noticed in the first generation was observed 
also in reared larvae of the second generation. Caterpillars in rearing 
cages entered the stem and burrowed within it, depositing the frass at the 
bottom of the burrow and working some of it out at the leaf axil. Occasion- 
ally a few pellets of frass are found scattered along in the burrow. As 
cold weather approaches, the caterpillars construct cocoons, within which 
they pass the winter. On October lo and October 24, 1919, no caterpillars 
were found, in clover heads in a field where on August 16 an average head 
infestation of 7.12 per cent had been noted. Examinations of the crowns 
of the plants in the same field revealed the presence of larvae in con- 
siderable numbers (table 10, nos. i to 4). On November 13 a cocoon was 
found in the same field, and by November 22 no free caterpillars were 
found at the crowns of the plants in the field where they had been numerous 
in late October. On November 24 and November 25, cocoons were found, 
the caterpillar evidently having gone into hibernation by that time. 


TABLE 10. Caterpillars Found in Plots of One Square Yard in 1919 


Date 

Number of 
plot 

(one square 
yard of soil) 

Total 
number of 
plants in 
plot 

Total 
number of 
caterpillars 
found 
in plot 

Location where caterpillars 
were found 

October 22 

I 

. 

102 

8 

6 larvae under leaf sheath 
at crown 

I larva among trash 

I larva in leaf axle 

October 23 

2 

98 

10 

8 larvae under leaf sheaths 
at crown 

I larva among trash 

I larva, location not noted 

October 24 

3 

116 

7 

4 larvae under leaf sheaths 
at crown 

2 larvae among trash at 
crown 

I larv'a in dead stem 

October 29 

4 

79 

I 

I larv^a under leaf sheath 
at crown 


Time of appearance . — In 1920, larvae of the second generation first* 
hatched in rearing cages on August 25. In the field, caterpillars were 
found on September 17 feeding in the heads and at the crowns of clover 
plants. It is at about this time that the larvae are most noticeable. On 
November 1 1 three caterpillars were found, one in a hollow straw on the 
ground, a second in a cocoon on the ground, and a third, which had not yet 
spun a cocoon, among stems of clover at the crown of a plant. After that 
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date no free caterpillars were found, although man^^ cocoons were collected. 
Some of the reared specimens ’n the same year spun their cocoons in 
October. 

In 1921, caterpillars were found feeding in the crowns of plants on 
September i, and in both heads and crowns on September 15. On Sep- 
tember 19 and 23, they were still to be found in the heads. On October ii 
both a cocoon and a free caterpillar, partly grown, were found in the field. 
Reared caterpillars spun their cocoons in late September and early October. 
One grown .caterpillar, which left its cocoon upon being examined, was 
obsen^ed to spin a second cocoon on September 2 1 . 

In 1922, larvae that hatched from August 12 to August 15 ^molted for 
the last time from August 24 to September 24 (table 13, page 26). These 
larvae spun cocoons during September and October. 

The cocoon . — In the vicinity of Ithaca, 
New York, the clover-seed caterpillar 
usually passes the winter as a larva, 
although pupation sometimes occurs 
in the fall. The cocoon (figure 12) in 
which the larva or the pupa spends the 
winter is constmeted of silk and is about 
6 to 7 millimeters in length and from 3 
to 3^ millimeters in diameter. While 
the form may vary somewhat, it is typi- 
cally cylindrical, with rounded ends. In 
cross section the cocoon is circular in 
outline. It is constimcted of fine silk 
threads very closely woven together with 
fine bits of soil and small pieces of the 
clover plant, forming a tough, flexible, 
dark brown cocoon. , The cylindrical 
cavity containing the overwintering 
caterpillar is circular in cross section, 
Figure 12. 'winter cocoon, x 6 and is smooth, the wall being made 

of silk. 

The cocoon is made in the following manner : A caterpillar which was 
already spun up left its cocoon when it was examined. For about an hour 
the caterpillar crawled around over the soil and the base of the plant, 
evidently trying to find a suitable place to spin another cocoon. Finally 
it came to rest under the leaf sheath of a dead stem of clover. The head 
of the caterpillar was toward the base of the stem. Soon the caterpillar 
turned around under the leaf sheath, and began to draw the thin, parch- 
ment-like, leaf sheath up close around itself and fasten it with silk threads. 
Then it reached up, bit out a piece of the dead stem, and spun this in with 
-the silk of its covering. Next, it drew up the sides of the leaf sheath. 
Finally it closed the distal end of the cocoon by drawing up a small leaf 
petiole, and more of the leaf sheath. One could distinctly see these parts 
of the pls^nt move as the caterpillar drew them together. In half an hour 
the outer wall of the cocoon was complete except for a little place at the 
distal end. At intervals one could see the whole leaf sheath and the little 
petiole with its leaflets move, due to the motions of the caterpillar working 
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within its cocoon. By the end of minutes the caterpillar had closed 
the opening at ^he distal end of the cocoon, and to all external appearances 
the cocoon was finished. The caterpillar, however, continued to work 
on the inside. After an hour one could still see the leaf sheath, the cocoon, 
the petiole, and the little petiole with its leaflets, move, due to the move- 
ments of the caterpillar within the cocoon. At the end of three hours 
the caterpillar was still working within its cocoon, for the movements were 
still in progress. 

The cocoon of the clover-seed caterpillar may be found in the field in 
late autumn, in winter, or in spring. It may lie exposed on. the surface 
of the ground, or among dead clover leaves, or among stems under 
the plant. . It may be partly buried in the soil; or it may be attached to 
the side of the plapt at the crown or at the base of a stem; or it may be 
formed under a leaf sheath. The caterpillar may enter dead hollow 
stems of certain plants, such as the straws of wheat. It spins a fine silken 
lining within the hollow stem, and closes the open end wdth silk. It was 
found that caterpillars in such situations pass the winter successfully. 
For example, caterpillars hibernating in straws were collected on November 
19, November 22, and December 14, 1920, and these seemed to be entirely 
normal the following spring. However, some of the caterpillars that 
hibernate in hollow stems die during the winter, as is shown by the fact 
that on December 14, 1920, a dead caterpillar was found within a wheat 
straw, and on March 8, 1921, another dead caterpillar was found in a 
similar place. 

The cocoon of the clover-seed caterpillar may be attached to plants 
other than clover. For example, on November 16, 1920, a cocoon was 
found attached to a stem of grass, and on December 14, 1920, another 
cocoon was found attached to the side of the crown of sheep sorrel {Rumex 
acetosella ) . 

There is a loss in the number of second-generation caterpillars in the 
field, due to unknown causes. Dead, partly grown, and full-grown larvae 
were found in late fall, and dead larvae were found also in the spring. 
Some of these caterpillars, which had not spun cocoons, were found at the 
crowns of the plants; others W'ere found dead in cocoons or in stems of 
wheat on the ground under the plant. 

Hibernation in the full-grown larval stage seems to be the rule in the 
vicinity of Ithaca, New York. However, there is reason to believe that 
under certain conditions some of the second-generation larvae may pupate 
in the fall. The caterpillars evidently do not resume feeding in the spring, 
but remain within their cocoons and later transform. Pupation usually 
occurs in May and early June, but occasionally it takes place in the fall 
(table ii). 

TABLE II. PuPATiox OF Second Generation 


Specimen no. 

Date of pupation 

1 1— 1 1-20-1 

May 21, 1921 

June I, 1921 

May 22, 1921 

May 4-22, 1921 

I I~i6-20 

1 1-22-20-4 

4-26-21 
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TABLE II {concluded) 


Specimen no. 

0 

Date of pupation 

300 1h-T 

May 22 to June 20, 1921 
May 23-31, 1922 

June I, 1922 

May 15-18, 1922 

May 22-31, 1922 

September 8, 1922 

June 6, 1923 

V-4. 

VII-I 

VIII-I 


1922—12 . ... * 



Length oj larval period. — When the caterpillar pupates in the spring, 
the length of the larval stage of the second generation is about 278 days. 
When pupation occurs in the fall, the larval stage is necessarily greatly 
reduced. In the case of one reared specimen, the larva pupated in 27 
days (table 12). 


TABLE 12. Length of Larval Stage of Second Generation 


Specimen no. 


300 lb- 1 


V-4. . . 
VIILi 
VII-i. 
3 


Date when 
egg hatched 

Date of 
pupation 

August 25, 1920 

August 27, 1921 
August 27, 1921 
August 30-31, 1921 
August 12, 1922 

May 22 to June 20, 
1921 

Tune I, IQ22 

May 22-31, 1922. . 
May 15-18, 1922. . 
September 8, 1922. 


Length of 
larval stage 
(days) ' 


270-299 

278 

268-277 

257-261 

27 • 



Figure 13. pupal case projecting 

FROM WINTER COCOON, X 4 + 


The pupa 

The second-generation pupa, like the 
pupa of the &st generation, is active. 
If it is disturbed, it will escape, by quick 
movements of the abdomen, through one 
end of its cocoon. A pupa which has thus 
freed itself of its cocoon will complete its 
development and produce a normal moth. 

The length of the pupal stage in two 
specimens was found to be 19 days. A 
larva collected on November ii, 1920, 
pupated on May 21, 1921, and the moth 
emerged on June 9,1921. A reared larva 
pupated on Jime i, 1922, and the moth 
emerged on June 20, 1922. This indi- 
cates that the pupal stage of the second 
generation is slightly longer than that of 
the first generation. 

In the process of emergence, the pupa 
makes its way through one end of the 
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cocoon and the moth escapes. The pupal case is left behind, with its 
caudal end still inclosed within the opening of the cocoon (figure 13). 

INSTARS 

During the summer of 1922, an attempt was made to determine the 
number -of instars occurring in the development of the lar\^a. Specimens 
of both the first and second generations were studied. All the larvae of 
both generations which emerged transformed to male moths. 

The larvae of the first generation molted three and four times, three 
molts being the more common. In the second generation the larvae molted 
from three to five times, four molts being the commonest. (Table 13.) 

The larvae molted for the first time in from four to seven days after 
hatching from the, egg. The number of days between the molts of the 
caterpillars was also found to vary. In the first generation this variation 
ranged from three to six days, four days being the commonest. In the 
second generation the ^variation ranged from two to fifteen days, from four 
to seven days being the commonest, (Table 13.) 

SEASONAL HISTORY 

In the locality of Ithaca, New York, two generations of moths occur 
each year, these generations being very distinctly separated in their 
appearance in the field. While it is possible that imder favorable weather 
conditions there may be a partial third generation, no evidence of a third 
complete flight of moths at Ithaca has been noted in these studies. Folsom 
(1909), however, states that in Illinois three generations occur each year. 

The earliest moths of the first generation may be seen as scattered 
individuals throughout the field when the first clover heads appear. In 
the normal season this is in early Jime. The moths of this generation grad- 
ually increase in numbers until about the middle of June, when they are 
most numerous. At this time the larvae may be found feeding in the 
heads and on the tender young growth at the crown of the plant. After 
the middle of Jtme there is a gradual diminishing in the numbers of the 
first-generation moths, and the first-generation caterpillars become more 
noticeable. The flight of the first generation of moths ends about the end 
of June, and nearly all of the caterpillars have disappeared by late July. 
The first-generation larvae transform, and the second-generation moths 
appear, usually in early August. These moths become numerous about 
the middle of the same month. By the middle of September, many second- 
generation larvae of various stages may be foimd feeding in the heads and 
at the crowns of the second-crop clover. The flight of the second-genera- 
tion moths ends during the first few days of September. 

The second-generation caterpillars feed on the clover plant throughout 
the fall, and about the middle of October the first cocoons may be found. 
By late November the larvae have all stopped feeding at the crowns of the 
plants and have spun cocoons. Folsom (1909) seems to be uncertain 
concerning this point, for he says: “ The fate of the larvae that feed at the 
crown of the plant in autumn is rather uncertain. The earliest ones prob- 
ably pupate, and some of the remainder very likely survive the winter 
as larvae.” Folsom states further that he has not been able to find any 
of the larvae in early spring. At Ithaca, New York, the caterpillar usually 
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passes the winter as a ian^a in the cocoon, and transforms to a pupa in the 
following spring, in the latter part of Tvfay or earty June. The moth 
emerges in June. In very rare cases, the lan-a may pupate in the fall. 

NATURAL ENEMIES 

Comstock (1881) mentions ha\nng reared a h}nnenopterous para.site, 
Phanerotoma tibialis Hald., from a cocoon of the clover-seed caterpillar. 
According to Ashmead (1890), kliss IMurtfeldt reared Glypta leucozonata 
from the clover-seed caterpillar at Kirkw^ood, Missouri, on July 12, 1887. 
Gossard (1892) reported Microdiis laticinctiis Cress, as a parasitic enemy 
of the clover-seed caterpillar at Ames, Iowa. 

The writer has reared both Phanerotoma tibialis and Bassus laticinctus 
from the clover-seed caterpillar at Ithaca, New York. Three specimens 
of Phanerotoma tibialis emerged from clover-seed caterpillar cocoons in 
August, 1920. Two other specimens emerged on June 24, 1921, from 
overwintering cocoons. One of these cocoons contained an apparently 
normal caterpillar on Ma3^ 30, 1921; the other caterpillar seemed normal 
as late as June 6, 1921. In 1920, two specimens of Bassus laticinctus 
em.erged from overwintering cocoons of the clover-seed caterpillar w^hich 
were collected on April 16. One of these cocoons was opened on April 17 
and an apparentty normal growm caterpillar was noted in it. The para- 
sitized caterpillars appeared to be normal w^hen examined. 

METHODS OF CONTROL 

A number of recommendations have been made during the past fort}^ 
3"ears for the control of the clover-seed caterpillar. The iii*st of these 
suggestions was made by Comstock (1881), who advocated cutting the ha^- 
earl}^ in June to destroy the immature lajwme of the first generation. 
Osborn and Gossard (1891 a) suggested cutting volunteer clover and 
disposing of the Jieads in such a wa^" as to destroy the larvae. The same 
Ywiters (1891 b) further advocated plowing in October, or in earty spring 
before the end of April. Gillette (1891) also advanced the idea of plowing 
in October, but with the added recommendation to roll and harrow. 
Gossard (1892) recommended the following procedure: (i) A field should 
not be kept seeded with clover longer than three, and preferably not 
longer than two, years. (2) Newly seeded fields should be located far from 
old clover fields. (3) The fields should be pastured in the fall. (4) Clover 
infested in Ma^^ or June should be cut at once. Strips should be left, on 
which the moths ma^^ oviposit, and these strips should then be cut and the 
hay destroyed when the moth flight is over. (5) Barnyard manure, when 
applied to the soil, should be distributed lightly in the spring, in order that 
it ma}^ decay by the following fall. 

Sanderson (1902) suggested pasturing the clover in the spring until 
June 10 or 15, thus securing a late seed crop. Folsom (1909) attests tho 
value of the methods of control recommended by Comstock and by Osborn 
and Gossard, and states further that these practices aid in the control of 
several other enemies of clover, at the same time. Haseman (1920) 
advocated early cutting of the first crop of clover, for the control of the 
clover-seed caterpillar, the clover-seed midge, and the clover-seed chalcid. 
He believed that this would destroy the lan^ae, and would bring on the 
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blossoms of the seed crop early enough to escape the next generation of 
the insects. Gossard (1918) recommended pasturing or clipping the clover 
in the fall of the first year, 

So^far as the writer has been able to ascertain, there have been no 
definite experiments conducted for the purpose of determining the value 
of any method of controlling the clover-seed caterpillar. The cutting of 
the first crop of clover in early June, as suggested by Comstock, is ap- 
parently the best method of reducing the numbers of insects. However, 
since the caterpillars feed in the crowns of the plants as well as in the heads, 
it seems that a considerable number escape destruction by such early 
cutting. For example, in 1921, on July 5, full-grown larvae were found to 
be fairly numerous under the leaf sheaths at the crowns of the plants im- 
mediately after the first crop of clover had been cut. Again on September 
I the larvae were found to be present in considerable numbers at the crowns 
of the clover plants immediately after the cutting of the second crop. 
On the same date, in a field that had not yet been cut, the caterpillars were 
present at the crowns of the plants as well as in the heads. In 1922, on 
July 19 and July 31, larvae were found at the crowns of the plants after the 
first crop of clover had been cut. These observations indicate that a 
considerable number of the caterpillars escape the early-cutting method 
of control. Plowing tmder the clover and planting the field to some other 
crop at the end of two years, would doubtless aid in controlling the clover- 
seed caterpillar. 

CONCLUSIONS 

1. Two generations of the clover-seed caterpillar appear in the vicinity 
of Ithaca, New York, and there is reason to believe that in favorable seasons 
a partial third generation may occur also. 

2. The flight of the moths of the first generation extends from late May 
or early June until late June or early July. The flight of the moths of the 
second generation begins in late July or early August, and ends about the 
first of September. 

3. The length of the different stages in the development of the clover- 
seed caterpillar were found to be as follows: 

(a) Egg stage: about 9 days. 

(b) Larval stage: about 30 days in the first generation and about 

278 days in the second generation. (For one specimen which 
pupated in the fall, the length of the larval stage was 2 7 days.) 

(c) Pupal stage: about 13 days in the first generation and about 

19 days in the second generation. 

4. The caterpillars feed at the crowns of the plants and in the heads. 

5. The overwintering cocoon is found under the leaf sheaths at the 
crowns of clover plants, and on the ground under the plants. The cocoon 
may also be attached to other plants, such as sheep sorrel (Rumex acetosella ) , 
OT It may be formed within hollow stems, such as the straws of wheat. 
The cocoons may be found in the field in late fall, in winter, and in spring. 

6. The number of instars in the specimens studied varied from four to six! 

7. In the vicinity of Ithaca, the clover-seed caterpillar passes the 
wmter as a larva in a silken cocoon. There is reason to believe, however 
that some of the larvae may pupate in the fall. 

8. PhaneTotoma tibialis Hald. and Bassus laticinctus, two hymenop- 
terous parasites, were reared from the clover-seed caterpillar at Ithaca. 
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THE COST OP LIVING IN A SMALL FACTORY TOWN^ 
Clarence Vernon Noble 

The purpose of the investigation herein reported is threefold: (i) to 
study living conditions and living costs of persons employed in a factory 
located in a small town; (2) to malce a comparative study of Hying con- 
ditions and living costs of persons emplo^'^ed in a factory and (a) living on 
farms, (b) living in town and cultivating gardens or keeping livestock, 
(c) living in tbwn with no gardens nor livestock; (3) to formulate some of 
the advantages and disadvantages of the small town as a factory site. 

METHOD OF STUDY 

The survey method waS used in making this study. A record sheet similar 
to the one shown on the last pages of this bulletin was used. The plan 
was to select a successful manufacturing concern located in a small town, 
and to visit as many of the emplo3"ees of that plant as time would permit. 
The Corona T^^ewriter Company at Groton, New York, was finally 
selected as a desirable place to make the surv^ey. The president of the 
company checked from the factory lists the names of those employees 
who might be visited, the onty condition being that the employees selected 
should represent heads of households. A total of 113 names was furnished 
the writer, and of this number of records taken 86 were considered satis- 
factory for the work in hand. During the course of the survey there were 
six additional records taken of employees of other manufacturing concerns 
in Groton. These also w^ere used in the study, making a total of 92 records. 
Each record covers the receipts and expenditures of one famHy for the 
year beginning September i, 1918, and ending August 31, 1919. The 
data were obtained by questioning members of each household and getting 
their best estimates on each detail of the record blank. 

Complete records of receipts and expenses were found in only 2 of the 
92 homes visited. However, in most homes there were records which were 
of more or less value in helping the person giving the data to make his 
estimates. While no claim is made that the estimates obtained were 
absolutely accurate, it is the wuiter’s belief that the average of these 
estimates is reasonably accurate and is fairly representative of the married 
employees of the Corona Typewriter Company. 

LOCATION AND DESCRIPTION OF AREA STUDIED 

Groton is located in the northeastern part of Tompkins County, New 
York. The Pair Haven, Auburn, Owego & Sayi'e branch of the Lehigh 
Valley Railroad passes through the village, and an improved state road 

l Also presented to the Faculty of the Graduate School of Cornell University, September, 1920, as a 
major thesis in partial fulfillment of the requirements for the degree of doctor of philosophy. 

Author’s acknowledgments. This investigation was conducted under the direction of .**rofessor 
G. P. Warren. The president of the Corona Typewriter Company furnished valuable aid in getting the 
work started. The families of Groton, New York, furnished the data on which the study is based. Mr. 
D. G. Card assisted in collecting the data. To these and to many others who helped with the work, the 
writer is indebted. 
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connects it mth. Auburn to the north and with Ithaca to the south. The 
population of Groton on January" i, 1920, was 2235.V 

The Corona T^’-pewriter Company is by far the largest industrial plant 
in'^the village. On September i, 1919, this company had" in its employ 
approximately 800 individuals, of whom about 500 were men and about 
30ojwere women. Not all of these employees, however, claiified Groton 
as their home. IMany of the unmarried employees whose homes were in 
aear-by towns, boarded in Groton during the week and spent their week- 
ends at home. Others either drove to and from their homes with their 
own cars,* or made the trip in the motor busses which w^ere operated by the 
company. At the time this sur\^ey wns taken there w’-ere four of these 
company-operated motor busses, three seating tw^enty-five persons each 
and a smaller one seating fifteen persons. Twn of the large busses made 
trips every workday to Moratia, w^hich is about ten miles north of Groton. 
Two of the employees of the company, whose homes w^ere in Moravia, 
drove these busses. By this arrangement only one trip a day was necessary, 
as the busses remained in Moravia overnight. The third large motor 
bus was operated between Groton and Preeville, about five miles to the 
south, imder the same arrangement. The small bus was used for employees 
living in Locke, about six miles north of Groton. This bus was driven by 
a man who lived in Groton, so that two trips daily were necessary. The 
fare on these busses, if paid in advance, was $2.40 a week to Aloravia, and 
$2.10 a week to Locke or Preeville. 

Other industrial plants located at Groton are the American Road 
Machinery Company, the Groton Bridge and Alanufacturing Company, 
the Groton Electrical Devices, and the Jersey Milk and Cream Company. 

The elevation of the village varies from about 1000 feet to 1200 feet. 
All of the industrial plants and business establishments are situated .along 
the railroad in the Owasco Lake inlet valley extending north and south 
through the towm. The residential sections rise to the higher elevations 
in the east and west. The principal soil types are the Dunkirk gravelly 
loam in the valley and the Dunkirk gravelly sandy loam on the hillsides. 
Both of these soil types are excellent for gardening. A growing season of 
about 150 days, and a rainfall during the growing season of from 16 to 
18 inches, give the gardeners of this region favorable climatic conditions for 
growing a wide variety of vegetables and fruits. 

MEMBERS OF THE HOUSEHOLDS 

The 92 homes visited had a membership of 395 persons for all or part 
of the year from September i, 1918, to August 31, 1919 (table i). The 
word family is used here to include those members of the household who 
contribute all of their earnings to the general family fund or are entirely 
dependent on this fund for support. Self-supporting includes those 
mernbers of the household w^ho contribute a definite sum for privileges 
received. Household is used as an all-inclusive word to cover all persons 
in a home. 

All. of the families -visited were w^hite, and most of the husbands and 
wrives had been bom in Groton, on near-by farms, or in neighboring towns 
or villages. 

aPourteentli Census of the United States, vol. i, Population, p. 261. 1920. 
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TABLE I. Members of 92 Households in Groton, New York 



Number 

Family : 

91 

Q 2 

Whves* 

Sons 

is 

. 48 

2 

Gfliip'hters 

Hiishflri6s’ e^randmothers 

Htishaiids’ motli6rs. 

0 

Husband's father 

I 

Husband's niece 

I 

Whfe's grandmother, f 

I 

Wives' mothers 

5 

2 

Waives’ fathers 

Wife's cousin 

I 

Grandchildren .* 

6 

Daughters-in-law 

2 

Hired girls 

2 

Self-supporting: 

Roomers and boarders: 

Sons 

■2 

Daughters 

0 

s 

Others 

0 

34 

12 

Roomers only 

Boarders onlv 

20 


Total 

395 



* One was widowed. 


HUSBANDS 

Nationality 

Of the 91 husbands, 86, or 95 per cent, were natives of the United States. 
Other nationalities were represented by two Englishmen, one German, one 
Bohemian, and one South American. 

Age 

The average age of all husbands was 39 years, but since a few of them 
were somewhat advanced in years, thus making the average non-representa- 
tive of the group as a whole, the median age is more significant. This 
was 35 years. 

Schooling 

Only one of the husbands had completed a college course, while four 
others had received some college training. Eight of the men were high- 
school graduates, one had attended high school for four years, ten for 
three years, seventeen for two years, and eight for one year. The remain- 
ing forty-two husbands had received only district- or grammar-school 
training, and twenty-six of these had not even completed the work pre- 
scribed in these elementary [schools. To summarize, 46 per cent of the 
husbands had not attendee ; high school, 48 per cent had received more 
or less high-school training but had not entered college, and about 5 per 
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cent had attended college but onh- one individual had completed the 
college work. *' 

WIVES 

Nationality 

Of the 92 wives, 88 had been bom in the United States. Canada, Ger- 
many, Sweden, and Bohemia each had one representative among the wives. 

Ag^ 

As W’ould be expected, the average age of all wives was below that of 
the husbands, it being 35 years. The median age was 33 years for wives, 

or two years t-ounger than the corresponding figure for husbands, 

♦ 

Schooling 

The wives had received better schooling than had their husbands. Three 
of them w’ere college graduates, and eight others'had attended college for 
varying periods. There w’ere tw^elve high-school graduates among the 
wives, one had attended high school for four years, .ten for three years, 
nine for tw'O years, and fifteen for only one year. This left thirty-four 
wives wrho had received only elementaiy'-school training, and twenty-two 
of these did not complete the w’ork in these schools. Thus, 37 per [cent 
of the wives received less than high-school training, 51 per cent were 
enrolled for varying periods in high schools but did not attend college, 
and 12 per cent entered college with three persons completing their 
college courses. 

CHILDREN 

There were no foreign-bom children in the 92 homes [studied. The 
average age of all sons at home was 9.9 years, and for all daughters at borne 
9.4 years. The median ages w^ere 6 years for the sons and 7 years for the 
daughters. The ages of the children at home are giv^ in table 2 : 


TABLE 2. Ages of Children at Home 
(67 families, Groton, New York) 



Many of the families \isited showed deep interest in the Groton school 
systeifi, and all persons with children seemed very anxious that their 
children should at least complete the work in the local high school. Of 
the children of high-school age, 50 per cent of the sons and 43 per cent 
of the daughters had left school before completing the high-school work. 
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All of the children lived within convenient walking distance of the schools. 
The longest distance that any child ’was required to walk was approximately 
one mile. 


SIZE OF IMMEDIATE FAMILY 

The average size of the immediate family (including husband, wdfe, and 
children) in the 92 homes studied was 3.3 persons at home, or 3 6 persons 
when the fifteen sons and sixteen daughters who were not at home at any 
time during the year were considered. The number of children per family, 
including the children not at home, is shown in table 3 : 


TABLE 3. Size of Immediate Families 
•(92 households, Groton, New York) 


Families having 

Wives 

under 

45 

Wives 

45 

years 

Total 


years 

old 

old or 
older 

Number 

Per cent 

No children 

22 

'1 

2 =; 

27.2 

37-0 

14. 1 

5-4 

6.5 

5-4 

3-3 

1. 1 

I child 

I26 

8 

,34 

| t 3 

2 children 

1 1 

2 

3 children 

4. 

I 

4 children 

‘T 

3 

■z 

6 

5 children 

2 

0 

3 

1 


6 children 

2 

0 

3 

1 

10 children 

I 

0 





SELF-SUPPORTING MEMBERS OF HOUSEHOLD 

In the families studied, there were three sons and five daughters who 
were working in Gfoton but were paying for their rooms and board at their 
homes. In addition to these members of the immediate family, 3 4 roomers 
and boarders, 12 roomers only, and 20 boarders only (table i, page 7), 
were members of the 92 households for all or a part of the year covered 
by the survey. 

ADULT-MALE-EQUIVALENT UNIT 

The most important step in making an analysis of the 92 budgets included 
in this study, was considered to be the reducing of all households to some 
common basis. The units of comparison used by different investigators 
have been the per-family, per-capita, adult-equivalent, and adult-male- 
equivalent units. The per-family unit is misleading, not only because 
of the variation in the size of families, but also because of the age and sex 
coniposition of families having the same number of individuals. The per- 
capita unit eliminates the first objection made to the per-family unit, 
but still fails to recognize the varying requirements for individuals of 
different sex and age. The adult-equivalent method, used by some 
investigators, is to count two children as equal in their demands to one 
adult, and thus reduce all families to the adult equivalent, regardless of sex. 
Some writers have used this method without any regard to the ages of 
the children. One investigator (Funk, 1918:5, footnote) has consid- 
ered a child of 12 years of age or less as equivalent to one-half an adult, 
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and all persons older as adults. This, of course, is only approximate, 
because much depends on the age and sex csf the children and the sex of 
the other members of the household. The adult-male-equivalent unit 
appears to be the best tmit yet devised for making a study of this kind. 
It is based on the food requirements of individuals of different sexes and 
ages, reducing each member of the household to its equivalent in con- 
suming power to an adult male represented as 100. 

In arrmng at the adult-male-equivalent figure, there seems to be a 
difference, of opinion. The units adopted by the United States Labor 
Commissioner (1891) in his investigations of 1890-91 were as follows: 

Units 


Adult male t.... 100 

Adult female 90 

Child of 1 1 to 14 years, inclusiv'e 90 

Child of 7 to 10 years, inclusive 75 

Child of 4 to 6 years, inclusive • 40 

Child of 3 years or under 15 


These units are purely arbitrar^^ not being based on any scientific data 
as to the relative consuming power of women and children as compared 
with that of an adult male. These units are still in use by the Bureau 
of Labor Statistics of the United States Department of Labor (1919 a: 148). 

Another system for getting the adult male equivalent was proposed by 
Engel JJS95: 5). This method starts with one unit at infancy, represented 
by unity, and adds one-tenth of a tmit for each advancing year up to the 
age of 20 for females and 25 for males. This is purely arbitraiyL Engel’s 
object was to furnish a means by which all other expenditures, as well as 
that for food, of families of different composition might be reduced to 
some common unit for comparison. 

The method of the Office of Experiment Stations, United States Depart- 
ment of A^culture (Langworthy, 1908:365), appears to be the only 
truly scientific method yet devised for reducing families to the adult 
male equivalent in food consumption. This method is based on more 
than five hundred dietary studies made in the United States and other 
coimtries. The values are given in table 4: 


TABLE 4. Relative Values for Food Requirements of Persons of Different 
Ages and Occupations as Compared with a Man in Full 
Vigor at Moderate Work 


Man, period of full vigor: 


At moderate work 

yno 

At hard work 


In sedentar}^ occupation 

80 

Woman, period of full vigor: 


At moderate work 

80 

At hard work 


In sedentaiy' occupation 

70 

Llan or woman: 


In did age 

nn 

In extreme old age 


Boy: 


15 to 16 years old 

on 

13 to 14 years old 

80 
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TABLE 4 {concluded) 


Boy {continues) \ 

12 3"ears old. .... 

1 o to II years old 

Girl: 

15 to 16 years old 

13 to 14 years old 
10 to 12 years old 

Child: 

6 to 9 years old . . , 

2 to 5 years old . . . 
Under 2 3’ears old, 


70 

60 


80 

70 

60 


50 

40 

30 


Although approximately the same results would be reached by the use 
of any one of the three methods noted above, the units devised by the 
United States Department of Agriculture seem to be nearest to the truth. 
Accordingly these units are employed in the present study. No satis- 
factory set of units has yet been devised for comparing families of different 
composition with reference to expenditures other than food. Therefore 
the food units are used for all comparative purposes in this work, due 
consideration being given, of course, to the members of the household 
who should be included in figuring each class of receipt or expense. 

LIVING CONDITIONS AND LIVING COSTS 
OF PERSONS EMPLOYED IN FACTORIES LOCATED IN A SMALL TOWN 

FAMILY INCOME 

The average annual income of the 92 families studied, showing the 
amount and the percentage of the total income derived from the various 
sources, is given by income groups in table 5. 

An attempt was made to ascertain the total receipts for the year for 
each member of the family who contributed all earnings to the general 
family fund. The receipts from husbands and wivevS are divided into 
“ Cash ” and “Not cash ” in table 5, the “Not cash ” representing some 
commodity furnished in return for work performed. The footnotes to 
the table denote the commodity received. The wives’ receipts are divided 
into receipts “ From roomers and boarders ” and receipts “ From other 
sources.” Gifts to any member of the family were not considered as 
receipts, nor was any attempt made to ascertain the expense for gifts 
made b}^ members of the family. 

The receipts from farms, gardens, and livestock are gross, the “ cash ” 
receipts representing the quantity of products sold and the “not cash” 
receipts representing primarily the quantity of home-produced food used 
in the homes. 

It is shown in table 5 that the average family income for the year 'was 
$2013.43. Of this amount the husbands contributed 75.5 per cent, the 
wives 13.8 per cent, the children 2.2 per cent, and other memberfi of the 
family 0.5 per cent. The remaining 8 per cent was made up of receipts 
from farms, gardens, and livestock. 

When the data are studied by income groups, it may be noted that, 
although the total family income increased approximately 97 per cent 
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TABLE 5. Average Ax-vr al Income, Showing Amount and Percentage Derived 

FROM Each Source ^ 


f'92 families, Groton, New \ork) 


Family income group | 

^1600 
or less 

$1601 
to $2000 

Over ' 
^2000 

All 

groups 

Number in croup 

29 

2,12 

34 

2.56 

29 

2.70 

92 

2.46 

x\diilt male equivalent 


Receipts from: 

Husbands : 

Cash 

Not cadi, 

Tula! 

•St ,064. «S6 
9.14-^ 

^1,490.06^ 

^^2,002.28 

5 - 38 t 

«i. 517-49 
4-58 


$1 ,074,00 

^1,490.06 

$2 , 007 . 66 

$1,522.07 

Wives: 

From rootners and hoarders: 

Cash 

Not cash 

$ 16. 38 

$ 96.68 
7.o6§ 

154-53 

S293 . 66 
8.28§ 

132.14 

14-3411 

^133.46 

5-23 

131.04 

7.64 

From other sources: 

Cash 

102.41 

9 - 93 J 

Not meb . . 

Total 


^128.72 

^258.27 

^448- 42 

$277. S 7 

Sons — cash 

? 24-34 

^23. 29 

^ 79 ■ 

^41.46 

Daughters — cash 


? 3-79 

?4.io 

$2.70 

Other members of family — cash . . 

Farms, gardens, or livestock: 

Cash 


$22.76 


$6. os 

$^ . 08 


S69.90 

78,72 

toi- 7 i 

96.88 

5 69 . 07 
" 141-52 

$ 55-52 
105.23 

Not cash 

Total. 

^148.62 

?I28.59 

^210.59 

$160.75 


Total family income, all sources: 

Cash 

?i,300.65 

97-79 

^1,800.06 

103.94 

$2,587.14 

169.52 

$1,890.75 

122.68 

Not cash 

Total: 

Per family 

-398.44 

? 658.79 

^1,904.00 
^744. 86 

^2,756.66- 
$1,021 .11 

$2,013.43 

$816.87 

Per adult male equivalent 

Per cent of total income derived from: 
Husbands 

76.9 

9.2 

1-7 

78.2 

13-6 

1.2 

0.2 

72.9 

16.3 

2.9 

0. 1 

0,2 

7-6 

75-5 

13.8 

2.1 

0. 1 

0.5 

8.0 

Wives 

Sons 

Daughters 

Other members of family 

1.6 

10.6 

Farms, gardens, or livestock 

6.8 



* 'W’ood .Gutter, cream, and cheese in return for work, 
t Board and room in return for work. 

I Board, in return for housework. 

§ Rent in return for board and room. 

8 Board and room in_retum for housework. 
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from the lowest to the highest income group, the increase in that part of 
^ the income cont^buted by the husband was only about 87 per cent for 
the same grqups. The proportion of the total famii\’- income contributed 
by the husband decreased from 76.9 per cent in the lowest income group to 
72.9 per cent in the highest income group. On the other hand, the amount 
contributed b}' the wife increased from 9.2 per cent in the lowest income 
group to 16.3 per cent in the highest. The percentage of the total family 
income derived from the children and other members of the family was 
small in all groups. 

The adult male equivalent averaged 2.46 for the 92 families. The size 
of the family increased directly with the famil}^ income. The average 
annual income per adult male equivalent was $816.87 for all families. 
The average income per adult male equivalent increased about 55 per 
cent from the smallest to the largest income group. As previously stated, 
the average family income increased approximate!}’' 97 per cent for the 
same groups. 

Thus far the amount of the family income derived from each source 
has been presented as the average for the total number of budgets in each 
group, regardless of the number of persons contributing from each source. 
In the case of husbands, of course, there would be very little difference, 
since there was but one family without income from this source. The 
number of persons contributing from each source, and the average amount 
contributed by each, are given in table 6: 

TABLE 6. Sources of Income, Showing the Number Contributing from Each 
Source and the Average Amount Contributed by Each 


(92lfamilies, Groton, ^New^York) 


Family income group . | 

^1600 
or less 

$1601 
to $2000 

Over 

$2000 

AU 

groups 

Number in group 

29 

34 

29 

92 

Average family income 

51,398.44 

$i , 904 . 00 

$2,756. 66 

52,013.43 

Source of income: 

Husbands: 





Number contributing 

28 

34 

29 

91 

Average amount contributed. . 

^1,112.36 

$i ,490.06 

$2 , 007 . 66 

?i, 538.79 

Wives: 


Number contributing 

14 

23 

21 

58 

Average amount contributed. . 

$266 . 64 

$381 .78 

$619.24 

?439-97 

Sons: 

Number contributing 

I 

2 

3 

6 

Average amount contributed. . 

! ^706.00 

$396.00 

$772.00 

^635. 67 

Daughters: 

Number contributing 


2 

2 

4 

Average amount contributed. . 
Other members of family : 


$64.50 

$ 59-50 

$62 . 00 

Number contributing 

I 


I 

2 

Average amount contributed. . 
Receipts from farms, gardens, or 

$660 . 00 


$1/5-00 

$417-50 

livestock: 





Number contributing 

24 

25 

26 

75 

Average amount contributed. . 

$179-58 

$174 • 88 

$234.88 

5197-19 
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Not onlv did the proportionate number of wives contributing to the 
family fund increase directlv with the family income, "hut the average 
amount contributed also increased in_ the same manner. IJifty-eight, or 
about 63 per cent of the vrives, contributed an average of $439.97 to the 
family income. The largest proportion of this amount was, pay from 
roomers and boarders, or for doing extra work at home such as dressmaking 
and laundnL However, a considerable number of the wives were working 
in the factory and doing their housework in the mornings and the evenings 
and on Saturday afternoons. 

; Six sons, four daughters, and two other members of the family, each 
contributed an average of $635.67, $62.00, and $ 4 i 7 - 50 ; res4)ectively, to 


the family income. 

Seventy-five of the 92 families visited had more or less receipts from 
farms, gardens, or livestock. The average receipts from this source were 
I107.19 family. 

FAMILY EXPENSES * 

The family expenses for the 92 homes under discussion are considered in 
averages per family and per adult male equivalent. The adult male 
equivalent used differs with the various kinds of expenses. Upkeep or 
rent, light, heat, water, and telephone, were considered expenses for the 
famity for the entire year, and for roomers for the number of months 
they were in the household. The adult male equivalent used for board, 
for purchased food, and for farm and garden expenses, includes all persons 
in the household, with the exception of roomers, for the period of the year 
they were boarded. For all other expenses, the adult male equivalent 
used includes the family for the period of the year at home. 

The average annual costs of upkeep or rent, light, heat, water, and 
telephone, are given in table 7 : 


TABLE 7. Average Annual Costs of Upkeep or Rent, Light, Heat, Water, 

AND Telephone • 


(92 families, Groton, New York) 


Family income group | 

j ^1600 
or less 

$1601 
to $2000 

Over 

$2000 

AU 

: groups 

1 

Number in group 

29 ’ 

34 

29 

92 

Average family income 

^1,398.44 ^1,904.00 I 

$2,756.66 

$2,013.43 

Adult male equivalent 

2.25 

2.88 

3-29 

2. Si 

Upkeep or rent : 


1 



Per family 

$181.97 

?i77.88 ! 

$246.03 

$200 . 65 

Per adult male equivalent 

80.81 ! 

61.65 ! 

74-73 

71-35 

Light: 





Per family 

12.21 

16.76 ! 

19.86 

16.30 

Per adult male equivalent 

5-42 

5-82 

6.03 

5.80 

Heat: 





Per family 

74-28 

86.95 

90.89 

84.19 

Per adult male equivalent 

32.99 

30.18 

j 27.61 

29.94 

Water: 





Per family 

3-69 

4-97 

7.66 

5-41 

Per adult male equivalent 

1.64 

1.73 

2.33 

1.92 

Telephone: 





Per family 

4.14 

3-12 

3-41 

3-53 

Per adult male equivalent 

1.84 

1.08 

1.04 

1.26 
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Upkeep or rent 

Five of the families included in the sur\'ey were boarders, leaving a 
total of 44 dwned and 43 rented homes for a comparative study. The 
data are given in table 8. 

The general tendency was for both owners and renters to live in better 
homes as the family income increased. The average value of the owners’ 
houses in each income group was somew’hat higher than the average value 
that renters placed on their dwellings. The average value of the 44 owned 
dwellings exceeded by slightly more than $500 the average value of the 
43 rented dwellings. In addition to the dwelling, the owned homes pos- 
sessed other buildings, such as garages, henhouses, and bams, averaging 
approximately $260* per home. In the case of the rented homes, the 
estimated value of other buildings averaged only about $23. 

The second method of comparing owned and rented homes was by the 
number of rooms, excluding bathrooms, in each house. The average for 
the owned homes was 7.9 rooms, and for the rented homes 6 rooms. Of 
the owned dw^ellings, 25 per cent had neither bath nor inside toilet, 5 per 
cent had only the inside toilet, and 70 per cent had bath and inside toilet. 
Of the rented homes, 21 per cent were without bath and inside toilet, 
14 per cent had only the inside toilet, and 65 per cent had bath and inside 
toilet. There were no legal building requirements in Groton for either 
owned or rented homes. 

The third method used for making the comparative study of homes was 
to ask each home owner as to the probable yearly rental value of his 
property. The averages for these estimates are given in table 8, with the 
average annual rent paid by the renters. The results are consistent with 
the other two methods used; that is, the average estimate of the probable 
rental value of owned homes was somewhat higher than the average rent 
actually paid by the renters. 

The final method used in studying the homes was to classify each as to 
general appearance. The pmpose of this classification was to take into 
consideration all the important points about each home and arrange the 
homes in three arbitrary classes, “ good,” medium,” and “ poor,” placing 
about half of the homes in the “ medium ” group and about a quarter of 
them in each of the other two groups. These comparisons were made, 
of course, by taking the homes of Groton as a standard. The results of this 
classification are again in favor of the owned homes, since there were 
32 per cent of these, and only 14 per cent of the rented homes, classified as 
good. Only 9 per cent of the owned homes were classified as poor, whereas 
30 per cent of the rented homes fell in that class. 

The residents of Groton take great pride in their homes, and home 
ownership is increasing very rapidly. Every encouragement is offered the 
citizens to own their homes. There is a well-organized Savings and Loan 
Association, whose members are given eYery opportunity to become 
householders. The Groton Chamber of Commerce, through its secretary, 
keeps the residents well informed as to homes and building lots for sale, 
and has on hand a large number of building plans and blue prints which 
the citizens are at liberty to study at any time. In addition to these 
incentives, the Corona Typewriter Company has built a number of com- 
fortable houses with the idea of selling them to its employees at approxi- 
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niately constmction cost. The tenns of sale arc extremely liberal, and a 
number of the eifLployees are already taking advantage of this opportunity. 
One of the insistent needs of the town is an increased lumiber of homes for 
its workers j and it appears as though the above-mentioned agencies will 
help to meet this need in the near future. In spite of the abnormal costs 
of construction work in 1919. the writer counted no less than thirty houses 
under constmction in September of that year. IMost of these houses were 
to be occupied by their owmers. 

A comparison of the upkeep costs of owned homes with the rent paid for 
rented homes is shown in table 9. The upkeep costs, consisting of taxes, 
fire insurance, repairs and improvements, and interest on mortgages and 
on money invested, ^ are given in detail in the table by income groups, 
with the" comparative rental figures in the total columns. These costs 
are classified into those paid for by actual outlays of cash, and those not 
paid for in cash. For example, the “ interest on investment ’’ column 
is subdivided to distinguish between the cash interest payments on 
mortgages and the equally legitimate charge for interest on "the money 
tied up in the home. Of the 44 owned homes, 2S were mortgaged. The 
average amount of mortgage on these 28 homes was $1741.25. There was 
no depreciation on any of the owned homes, as the repairs more than 
maintained the value of the property. 

In most instances the cash outlay for the upkeep of owned homes was 
less than the cash cost of rent for the rented homes, the comparative 
figures being $146.70 for each owned home and $165.74 for each rented 
home. However, when all costs were considered, the average upkeep 
costs and interest on owned homes exceeded the average rental charges 
for the rented homes. The percentage of the value of owned homes 
repfesented by upkeep and interest costs averaged practically the same as 
the percentage of return on investment in rented homes. 

Not all of these families had been in the owner or the renter class for 
the entire year. In order, therefore, to make a fairer comparison, the 
average number of months that the homes were owned or rented was 
placed in the next to the last column of the table. The last column 
gives the comparative monthly cost of the owned and the rented homes. 
In every case, the owned homes cost the more when interest ‘was included, 
but they were also better homes. The average monthly cost of upkeep and 
interest on all owned homes was approximately $4 higher than the average 
monthly rent paid for the rented homes. 

Light 

Two-thirds of the families used electric lights, and one-third used 
kerosene. The average annual cost of lights of all kinds for all families 
was $16.30 per family, or $5.80 per adult male equivalent (table 7). There 
was a considerable increase in the cost of lighting per family as the family 
income became larger, though the increase per adult male equivalent was 
small. The families that used electric lights, omitting the 6.7 families 
where the light cost was included in the rent, averaged 251.6 kilowalt-hours 
per family, or 89.9 kilowatt-hours per adult male equivalent. The 
families with kerosene lights averaged 76.2 gallons of kerosene per family, 
or 24.7 gallons per adult male equivalent. The cost per family for electric 
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lights was $19.73 and for kerosene $13.76. The cost per adult male equiv- 
alent was $7.05 ^or electric lights and $4.47 for kerosene. 

Heat 

Furnaces were used in 56 of the 92 homes, but in 6 of these homes the 
cost of heating was included in the rent. The other 36 homes were heated 
by stoves. Kerosene stoves were used in 5 5 homes and gasoline stoves in 
2 homes. The kerosene and gasoline stoves were used primarily for 
cooking, to supplement the coal or wood stoves. 

The average quantities of fuel used per family for heating and cooking 
were 7.5 tons of coal, 1.6 cords of wood, and 33.9 gallons of kerosene and 
gasoline. The avemge cost of all fuel was $84.19 per family, or $29.94 
per adult male equivalent (table 7). The cost per family increased with 
the family income, but the cost per adult male equivalent decreased slightly 
with increasing family, income. The amount of coal used increased, and 
the amount of kerosene used decreased, with the rise in the family income. 

A comparison of furnace heat and stove heat indicates that families 
having furnace heat use more coal and less wood than do families having 
stove heat. The average cost per family of all fuel for heating and cook- 
ing w’-as $100.68 for families having furnaces, and $75.33 for families having 
stove heat. The cost per adult male equivalent was also higher for the 
families that had furnace heat. 

Water 

Seventy-five of the homes were furnished with water from the town 
w’'ater-mains. For 1 2 of these homes, however, the water cost was included 
in the rental charge. Of these 7 5 families, 5 had the following sources of 
water to supplement that of the town system: outside pumps, 2 families; 
an outside pump and a cistern in the cellar, i family; a kitchen pump 
connected with a cistern in the cellar, i family; an inside pump, i family. 
The 17 families who did not receive water from the town water-supply 
system obtained their water from the following sources: 7 had water 
piped into their houses from a spring; 3 had pumps outside and a spring; 

I had a pump outside operated by a windmill ; i had a pump outside, and a 
cistern in the cellar from which water was carried; i had a pump outside, 
a spring, and a kitchen pump connected with a cistern in the cellar; i had 
a pump outside operated by a gasoline engine, and a kitchen pump con- 
nected with a cistern in the cellar; i had a pump outside, and a kitchen 
pump connected with a cistern in the cellar; i had a pump inside; i had an 
artesian well outside. 

The average annual cost of water for all families was $5.41 per family, 
or $1.92 per adult male eqtuvalent (table 7). The water cost increased 
with the total family income, both per family and per adult male equivalent. 
For the families that used town water only, the average cost was $7.35. 
per family, or $2.^3 per adult male equivalent. For the families having 
no town water, the average cost was $2.06 per family, or 67 cents per adult 
male equivalent. , 

Telephone 

Only 20 of the 92 families had telephones in their homes. The average 
cost per family having a telephone was $16.25. Telephones were considered 
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an unnecessary expense b\^ man}’ o£ the families visited, because of the 
small size of the town and the consequent nearness of alBresidents to the 
business section. When the division is made between the families living on 
farms and those living in town, about 46 per cent of^ the farm families, 
and only approximately iS per cent of the town families, had telephones. 

The average annual cost for telephone use for all families was $3.53 per 
family, or $1.26 per adult male equivalent (table. 7). 

Board 

Five of the families tdsited boarded for the entire year. Four of these 
families consisted of the husband and the vdfe only, and in the, fifth farnfiy 
there was one small son. In addition to these five,, ten other families 
had greater or less expenses for board during the year. In some cases 
the entire family had boarded for a short time, while in other cases only 
certain members of the family had had this expense. In a few instances 
the cost was merely for the husband’s lunches at the factory in case he 
lived too far aw^ay to go home at noon. 

The annual cost for board is here calculated in the same manner as all 
other costs, by using the total number of households as a unit. In table 
10 the costs are presented by income groups, divided into cash and not cash, 
and the total costs are given per household and per adult male equivalent. 

TABLE 10. Average Annual Cost of Board 


(92 households, Groton, New York) 


Family income 
group 

Num- 

ber 

in 

group 

Average 

family 

income 

Adult 

male 

equiva- 

lent 

Average cost for all households 

Cash 

per 

house- 

hold 

Not 
cash 
per ' 
house- 
hold 

To 

Per 

house- 

hold 

tal 

Per adult 
male 
equiva- 
lent 

^1600 or less. ..... 

29 

^1,398.44 

2.17 

^62.17 

s 9.93 

$ 72 , 10 

^ 33 - 26 

^1601 to ^2000. . . . 

34 

1 I , 904 . 00 

2.83 

41-53 


41-53 

14.65 

Over ^2000 

29 

2,756.66 

3-52 

38.03 

12.55 

50.58 

14.38 

All groups 

92 

2,013.43 

2.84 

46.93 

7.09 

54-02 

19.02 


In a number of instances a member of the family performed some kind 
of work and received in return board instead of cash. The value of such 
meals is included here, and the value of the work was included tmder 
“ not cash in the total family income (table 5, page 12). The total 
annual expense for board for all households amounted to $54.02 per 
'household, or $19.02 per adult male equivalent (table 10). 

Purchased food 

The average cost of aU purchased food for the year is given by income 
groups in table ii. The cost of all purchased food averaged $627.16 per 
household, or $220.83 per adult male equivalent. A detailed discussion of 
all food used is given on pages 48 to 56. 
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TABLE II. Average Annual Cost of All Purchased Food 
(92 households, Groton, Xew York) 


Family income group 

Num- 

ber 

in 

group 

Average 

family 

income 

Adult 

male 

equiva- 

lent 

Average cost 

Per 

house- 

hold 

Per adult 
male 

equivalent 

$1600 or less 

29 

Si, 39 S 44 

2.17 

2452.38 

^208.70 

^1601 to ^2000 

34 

1,904.00 

2.83 

609.53 

215.02 

Over ^2000 ... 1 

29 

2,756. 661 

3-52 

822 . 62 

233.79 

All groups .* 

92 

2 : 013.43 

2.84 

627.16 

220.83 


- Miscellanectis expenses 

All expenses not othen\dse classified are grouped in alphabetical order 
under the heading Miscellaneotts expenses, and are presented, by income 
groups, per famity and per adult male equivalent, in table 12. The 
averages are given for the total number of families in each income group, 
regardless of the niunber of families having each kind of expense. 


TABLE 12. Average xVnnulal Miscellaneous Expenses 
(92 families, Groton, New York) 


Family income group | 

$1600 
or less 

S16OI 
to $2000 

Over 

$2000 

All 

groups 

Number in group 



29 

92 

Average family income 

$1,398.44 

$1 ,904 00 

$2 ,756.66 

$2,013.43 

Adult male equivalent 

2. 12 

2.56 

2.70 

2.46 

Automobiles : 





Per family 

$ 27.72 

$ 20.03 

$ 79.38 

$ 41.16 

Per adult male equivalent 

13.06 

7.84 

29.40 

16.70 

Books, papers, and magazines: 



Per family 

12.38 

12.24 

16,03 

13.48 

Per adult male equivalent 

5-83 

4-79 

5.94 

5-47 

Per family 

0.93 

0,44 

1.30 

0.51 


0.77 

0.31 

Per adult male equivalent 

Charity : 

Per family 



6.69 

7 91 

8.45 

7.70 

Per adult male equivalent 

315 

3-10 

3-13 

3.12 

Church: 




Per family 

15-90 

21.26 

25.21 

20.82 

Per adult male equivalent 

7.49 

8.32 

9-34 

8.45 

Clothing : 



Per family 

141. 10 

168.56 

219.93 

176 10 

Per adult male equivalent 

66.47 

65.94 

; 81.47 

71-45 

Doctors, dentists, and medicine: 

Per family 

56.97 

83.26 

70 00 

♦ 70.79 

Per adult male equivalent 

26.84 

32.57 

25.93 

28 72 

Domestic help : 



Da vs — per family 

(6.3) 

(4.2) 

(4.5) 

(5.0) 

per adult male equivalent. 

( 3 - 0 ) 

(1.6) 

(1.7) 

(2.0) 

Cost — per family 

$7.83 

$5.03 

$9.83 

$7.42 

per adult male equivalent . 

3.69 

1.97 

3.64 

3.01 
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TABLE 12 (concluded) 


Family income i^roiip 


$1600 

or less- 


$1601 Over 

to $2000 $2000 


All 

groups 


Xumber in group 

Average family income. 
Adult male equivalen: 


s 29 

1 ^ 1,398 44 
! 2 12 


L 34 

bi ,904 00 
2 56 


29 

$ 2,756 66 
2.70 


92 

52,013.43 

2.46 


Educational: • 

Per family ^ 

Per adult male ecjuivalent ' 

Entertainment : i 

Per family I 

Per adult male equivalent j 

Furniture: I 

Per family ^ 

Per adult male equivalent j 

Furniture insurance: | 

Per family. | 

Per adult male equivalent > 

House supplies: i 

Per family ■ 

Per adult male equivalent ; 

Laundiyu ; 

Per family J 

Per adult male equivalent : 

Life insurance: j 

Per family ! 

Per adult male equivalent . ; 

Organization dues: ' j 

Per family 

Per adult male equivalent 

Stamps and stationery: | 

Per family '. j 

Per adult male equivalent j 

Traveling: | 

Per family 

Per adult male equivalent 

War relief: 

Per family 

Per adult male equivalent 

Other expenses : 

Per famih' 

Per adult male equivalent 


S 9-38 
4.42 

20.21 

9-52 

32 59 
15 35 


1.48 
o. 70 


10.97 

5-17 


13 24 

6 24 

26 45 
12.46 

3-86 

1.82 

5-14 

2.42 

34-79 

16.39 

6.83 
3 22 

O 45 
0.21 


S 5 44 
2.13 

36-97 

14.46 


54 - 59 
21.36 

1.24 

0.48 


21.97 

8.60 

24 68 
9 65 


39-15 

15.31 

5.56 

2.17 

4.21 
I 65 

33-32 

13.04 

7.76 

3-04 

2.94 

I-I 5 


? 34-34 

12.72 

fi 5-79 

6.41 

24.38 

9-03 

27.72 

11.25 

53.03 

19.64 

47-16 

19-13 

2.03 

0.75 

1-57 

0.64 

22.17 

8.21 

18.57 

7 .' 53 

27 90 

10.33 

22.09 

8.96 

50.83 

18.83 

38.83 

15.75 

6 55 

2.43 

5-34 

2,17 

4-38 

I 62 

4-55 

1.85 

49.55 

18.35 

38.90 

15.78 

10.83 

4.01 

8-43 

3.42 

0.86 

0.32 

1.50 

0.61 


A litomohiles 

Of the lamilies visited, 22 owned automobiles. Eight different makes of 
cars were represented, in the following numbers: 9 Eords, 6 Overlands, 
2 Che\Tolets, i Buick, i Saxon, i Hupmobile. i Cadillac, and i Maxwell 
i he average cost per family having an automobile was $172.14. When all 
fanulies were considered, the average cost for automobile use was $29.15 
cash and $12.01 depreciation, _ making a total cost of $41.16 per family. 
The cost per adult male equivalent was $16.70. 

Books, papers, and magazines 

AU expenses for general reading material for the family are included 
under one classification. Schoolbooks for the children, however, and other 
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books purchased primarily for educational purposes, are included under 
the heading “ Educational.” 

Carfare 

The principal costs falling under Car fare,” for the families studied, 
were those incurred by persons who used the Corona Company’s motor 
busses for transportation to and from their work. When all families were 
considered, this cost was, of course, very small. 

Charity 

The average amoimt given to charity by these families was §7.70 per 
family, or ^*3.12 per adult male equivalent. 

Church 

Groton is generously supplied with churches, five denominations being 
represented. Undoubtedly the churches could do more effective work 
if some practicable method of uniting them could be developed. How- 
ever, most of the families visited were giving financial aid to one of the 
churches. The average for all families was $20.82 per family, or $8.45 per 
adult male equivalent. 

Clothing 

Clothing is by far the most important expense included in the miscel- 
laneous group. The average annual expenditure for clothing for all 
families was $176.10 per family, or $71.45 per adult male equivalent. 
The clothing cost per family increased with the total family income. 

Dociors, dentists, a-nd medicine 

It cost the families $70.79, oh an average, for care of health for the 
year. This amounted to $28.72 per adult male equivalent. 

Domestic help 

Only 18 of the 92 families hired any domestic help during the year. 
The average time given by hired domestic assistants was five days per 
family for all families. The cost of these five days of labor averaged 
$7.42 per family, or $3.01 per adult male equivalent. 

Educational 

The principal expenditures for education were those for books and other 
supplies for the school children, and the college expenses of one of .the sons. 
In addition, several of the husbands were taking correspondence courses 
of various kinds to help them to become more efficient in their work. 
The average cost for educational purposes was $15.79 per family, or $6.41 
per adult male equivalent. 

Entertainment 

The costs listed under “ Entertainment ” covered local entertainment 
primarily, such as the moving picture shows, and baseball and other games. 
Entertainment furnished in places other than Groton was included under 
“ Traveling,” since it seemed easier to get estimates of the entire cost of 
trips taken than to attempt to divide the cost among the various items of 



24 


Bulletin 431 


expenditure. The average annual amount spent for local entertainment 
was $27.72 per family, or $11.25 per adult male equivalent. 

Ftmiiiure 

An average of $47.16 per family, or $19.13 per adult male equivalent, 
W'as spent for furniture during the year. 

Furmture insurance 

Of the 9^2 families, 59 carried insurance on their household goods. The 
average cost of this insurance for the year was $1.57 per family for all 
families, or 64 cents per adult male equivalent. 

House supplies 

“ House supplies ” covers all articles necessaiy^ to equip a home which 
would not be classed as furniture. The average expenditure for house 
supplies amounted to $18.57 per family, or $7.53 p^ adult male equivalent. 

Laundry 

Most of the ordinaiy- family laundry in the homes visited was done by 
the housewives. The average cost for laundry work done out of the home 
was S22.09 per family, or $8.96 per adult male equivalent. 

Lije insurance 

Some life insurance w^as carried by one or more members of 74 of the 
92 families. The average premium amounted to $38.83 per family for 
all families, or $15.75 per adult male equivalent. This cost is here con- 
sidered as an expense, though it might be viewed as a part of the savings. 

Organization dues 

Approximately 74 per cent of the families risited included at least one 
member w^ho belonged to some lodge, club, or society. -The men in most 
of these families were members of the Corona Club. The average annual 
dues paid to these fraternal organizations amounted to $5.34 per family, 
or $2.17 per adult male equivalent, for all families. 

Stamps and stationery 

Stamps and stationer}^ constitute a small item of expense. The average 
amount expended during the year for this purpose was $4.55 per family, 
or $1.85 per adult male equivalent. 

Traveling 

The annual cost for traveling amounted to $38.90 per family, or $15.78 
per adult male equivalent. 

, IFar relief 

The year covered by this sunw was one of very active work by war 
relief organizations, especially the Red Cross and the Tompkins County 
War Chest Association. The average amount contributed for war relief 
was $8.43 per family, or $3.42 per adult male equivalent. 

Other expenses 

Records of a few lesser expenses were also obtained, but they were not 
deemed sufficiently important to tabulate separately since they were not 
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complete for all families. These expenses averaged $1.50 per family, 
or 61 cents per adxilt male equivalent, for the year. 

. Farm and garden costs 

Of the families visited, 13 lived on small farms in the vicinity of Groton, 
and 62 of the families living in Groton had gardens or kept some sort 
of livestock, usually poultr^v The average annual expenses incurred in 
operating these farms and gardens and taking care of the livestock are 
summarized in table 13 : 

TABLE 13. Average Annual Expenses for Farms, Gardens, or Livestock 


(92 families, Groton, New York) 


Family income group | 

$1600 
or less 

$1601 
to $2000 

Over 

$2000 

All 

groups 

Nnmhpir in eroup 

29 

.398 44 

2 17 

34 

$i ,904 00 
.2.83 

29 

$2 ,756.66 
352 

$2,013.43 

2.84 

Avf^ragp. family income ' 

Adult male equivalent 


Average expenses ior all households: 
Cash per household 

$63 . 07 
35-34 

$ 5 ^- 5 ^ 

17-41 ! 

$100 86 
26 83 

$73 32 

26.03 

Not cash per household 

Total: 

Per household 

S98 41 
$45 40 

$ 75-97 
S26 80 

$127.69 
$36 29 

$ 99-35 
$34 98 

Per adult male equivalent. 


The details of these farm and garden expenses are given later, in con- 
nection with the comparative study of the families living on farms, those 
living in town and cultivating gardens or keeping livestock, and those 
living in town and not having gardens or livestock. It suffices here to 
present the summary, indicating the division between “ cash ” and “ not 
cash expenses. The “ not cash ” expenses are comprised primarily 
of interest on the average investment in land, livestock, and farm and 
garden equipment. The average farm and garden expenses for the year 

TABLE 14. Average Annual Value of Home-produced Pood for Home 

Consumpti on 


(92 families, Groton, New York) 


Family income group 

Num- 

ber 

in 

group 

Average 

family 

income 

xA.dult 

male 

equiva- 

lent 

Average value for all 
households 

Per 

house- 

hold 

Per 

adult 

male 

equivalent 

$1600 or less 

29 

$1,398.44 

2.17 

$ 68.66 

.$31-67 

ji6oi to I2000 

34 

I ,904 00 

2.83 

75-12 

26.50 

Over $2000 

29 

2,756.66 

3.52 

114.28 

32.48 

All groups 

92 

2.013.43 

•2.84 

85.42 

30.08 
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were S99.35 per household, considering all households. The corre- 
sponding figure per adult male equivalent was $34.98. 

The value of the food furnished the homes from their famis, gardens, 
and livestock is shown in table 14. The details concerning these products 
are given on pages 48 to 56. . . - . . 

The cost of this home-produced food for home consumption is included 
in the farm, garden, and livestock expenses (table 13). These products 
are, of course, a family receipt as vrell as a family expense, and are included 
under “ not cash” in the statement of the total family income (table 5, 
page 12). ‘ 

Summary of living costs 

A summary of expenses for the 92 families is given by income groups 
ill table 15. The average cost of living for the year studied amounted 
to $1659.30 per family, or $6 15.83 per adult male equivalent. 

TABLE 15. Summary of Expenses 


(92 families, Groton, New York) 


Famih’ income group 

Num- 

ber 

in 

j group 

Average 

family 

income 

Average family 
expenses 

Per 

family 

Per 

adult 

male 

equivalent 

$1600 or less 

29 

34 

29 

92 

$i ,398.44 
i ,904.00 
2,756 66 
2.013.43 

$1,334.09 
I. 574- 13 
2,084 42 
1.659.30 

$614.95 

575-11 
66l 29 
615.83 

$1601 to $2000 

Over $2000 

All groups 



SUMMARY OF CASH RECEIPTS AND CASH EXPENSES 

The cash receipts and cash expenses, per family and per adult male 
equivalent, are brought together in table 16. In each income group, the 

TABLE 16. Summary of Cash Receipts and Cash Expenses, Showing the 
Amount Available for Savings and the Amount Actually Saved 


(92 families, Groton, New York) 


f 

Family income group ^ 

! 

1 $1600 

1 or less 

I 

$1601 
to $2000 

Over 

$2000 

All 

groups 

Number in group 

29 

34 

29 

92 

Cash income per family 

Cash expenses per family 

Amount available for savings 

Amount actually saved: 

Per family 

Per adult male equivalent ! 

$i ,300.65 

1 ,226 62 
74 03 

124 93 
58.85 

$i ,800.06 
1.535 99 
264.07 j 

184 12 
72.03 

$2,587.14 

1.995.70 
591 44 

440 21 
163.06 

$i ,890.75 

1.583.35 

307.40 

246. 18 
99.88 

Per cent of income saved 

9.6 

10.2 

17.0 

130 
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difference between the receipts and the expenses gives the amount avail- 
able for savings. , 

In order to check the accuracy of the estimates given, each family was 
questioned aS to the amount of the year’s income actually saved. Most 
persons seemed less inclined to give careful estimates of their savings than 
of any other item. In 77 of the 92 families, however, estimates as to sav- 
ings were obtained. In the other 1 5 families, either the person questioned 
was unable to make a satisfactory estimate as to savings, or there was a 
definite refusal to answer the quer^v It is believed, therefore, that the 
averages given for. actual savings are conservative. 

The average amount available for savings for all families came to 
$307.40 per -family. The amount actually saved was $246.18 per family. 
This would indicate that there was a discrepancy in the estimates for either 
the receipts or the expenses, of about $61 per family. Of course the error 
is more likely to be found in the expenses, for it is extremely difficult to 
cover all miscellaneous expense items in a work of this nature. 

By a comparative study by income groups of the amount of money 
available for savings and the amount of money actually saved, it is seen 
that in only one income group was the available-for-savings figure lower 
than that for the amount actually saved. It would seem, therefore, 
that the expense items were conservatively estimated. 

The percentage of the total cash income actually saved is also given in 
table 16. The percentage of the total cash income saved increased with 
the family income. The 92 families saved 13 per cent of the cash income 
received. 

COMPARISON OP RESULTS OBTAINED IN GROTON WITH RESULTS 
OF OTHER COST-OP-LIVING STUDIES 

There have been countless cost-of-living studies made by different 
individuals and organizations throughout the world from time to time. 
A brief description of some of the most noteworthy of these is given below, 
in chronological order. 

Sir Frederick Eden (1797) used the survey method in 1796 and collected 
data from 73 English families. The reason which he gave for making 
the investigation was as follows: 

The difficulties, which the labouring classes experienced, from the high price of grain, 
and of provisions in general, as well as of cloathing and fuel, during the years 1794 and 
1795, induced me, from motives both of benevolence and personal curiosity, to investi- 
gate their condition in various parts of the kingdom. 

It should be kept in mind, therefore, that Eden was working with a 
selected class of people — the poorest families of working people that he 
could find in England. Furthermore, his purpose in collecting these 
workingmen’s budgets was rather to furnish him with facts concerning 
the condition of the poor, in order that he might pursue more intelligently 
his fight for the correction of the English poor laws, than to make a • 
scientific study of the budgets themselves. 

The next important study of workingmen’s budgets was that made 
by Dr. Ernst Engel (1895), His method was the family-account? system. 
Intelligent workingmen’s families were persuaded to keep an exact account 
of all sources of family income and all family expenditures for at least one 
year in a book provided for the purpose. Engel’s principal work is based 
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on data collected for the vear 1S53 from an unknown number of Belgian 
workingmen*s budgets. On the basis of these Belgian bi^dgets and other 
obsen^ations, Engel constructed a table, of which the following is an 
adaptation: 


Per cent of the expenditures of a 


Item of expenditure 

Laboring 

family 

Middle-class 

family 

Well-to-to 

family 

Subsistence 

62 0 ] 

55.0' 

18 0 


50.0 
. tS o 


Clothing 

t 6 0 i 


‘85.0 

Lodging 

12 0 ( 

12.0 

3.5 

2 

90.0 

T 2 0 

Firing and lighting | 

5.0 1 


^ 0 


Education, public W'orship, and the like i 

Legal protection 

J 

2.0 1 

I 0 ^ 


5-5 

'2 0 


Care of health 

I 0 5 -° 

2 . 0 

• 10. 0 

3.0 1 
3.5 J 

' 15.0 

Comfort, mental and bodilv recreation 

i.o] 

'2.5 j 

1 



From this table Engel propounded what is known as Engel’s Law, the 
points of which, as given by Wright (1889 250), are: 


One. That the greater the income, the smaller the relative percentage of outlay for 
subsistence. 

Two. That the percentage of outlay for clothing is approximately the same, whatever 
the income. 

^ Three. That the percentage of outlay for lodging, or rent, and for fuel and light, is 
mvanably the same, whatever the income. 

^ Four.^ That as the income increases in amount, the percentage of outlay for 
* sundnes " becomes greater. 


A much more intensive method for studying family living conditions 
and living costs is the monographic method of LePlay, which consists of 
a detailed study of a workingman’s family by a tactful investigator who 
will live with^ or near the family to b ; studied until he is thoroughly 
.acquainted \vith all the circumstances. This method requires a great 
amount of time and energy. It was introduced by LePlay in 1829, 
and between that date and the year 1888 LePlay and fifty-seven of his 
foUowers made monographic studies of one hundred families in fifteen 
different countries. The results of their research were published by 
Cheysson and Toque (1890). 

The most extensive cost-of living investigations conducted in any 
country thus far are those made by the United States Department of 
Labor by the survey method. The results of the survey made in 1890-91 
are given in the seventh annual report of the United States Commissioner 
ot Labor (1892^ This work includes the data from 2562 workinamen’s 
buckets. The latest work of the Department of Labor in cost-of-living 
stumes was done in 1918-19. It embodies data from the budgets of 12,096 
tamihes in mnety-tw^o cities or localities of forty-two States. These 
tollies were selected to meet the following requirements (U S Labor 
Department, 1919 a: 147) : 

. V f^mly must be that of a wage earner or salaried worker, but not of a person 
himself. The famihes taken should represent proportionally the wage 
earners and the low or medium salaned families of the locality. 2 . The family must 
have as a mmimum a husband and mfe and at least one child who is not a boarder or 
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lodger. 3. The family must have kept house in the locAlit}' for the entire year covered. 
4. At least 75 per sient of the famih' income must come from the principal breadwinner 
or others who contribute all earnings to family fund. 5. All items of income or 
expenditure oi members other than ip'''--.: livi-g as lodgers must be obtainable. 
6. The family may not have boarders nor over three lodgers either outsiders or 
children limng as such. 7. The family must have no subrental other than furnished 
rooms for lodgers. 8. Slum or charitv families or non-English speaking families who 
have been less than five years in the United States should not be taken. 

The results of this investigation are summarized in the Monthly Labor 
Review for May June, July, and August, 1919 (U. S. Labor Department, 
1919, a, b, c, and d). 

No attempt is made herein to show a money comparison of either 
receipts or 'expenses of the families included in the above-mentioned 
investigations, with* the Groton families. The long period of time over 
which those studies extended, and the wide geographical distribution of 
the families studied, would make a money comparison unsatisfactory. 
It will suffice to say that the workingman’s family income has increased 
rapidly, not only in dollars and cents but also in the quantity’' of com- 
modities which it will purchase, from the time of Sir Frederick Eden to 
the present. The only comparison which can be made profitably is that 
of the percentage of the total family income expended for the principal 
groups of living costs. All of the cost-of-living investigations described 
have been presented in such a manner that the following groups of living 
costs can be separated: food, rent, clothing, fuel and light, and all other 
purposes. A comparison of percentages of the total family expenditures 
for these different groups of living costs is presented in table 17. 

O course no close comparison should be made of data covering such a 
long period of time and of such wide geographical distribution. The 
relative prices for the various groups of living expenses differ from year to 
year, and the prices for a particular group of commodities, such as food, 
vary widely in coimtries at the same date. However, the first 

and fourth points in Engel’s law (page 28 do seem to be established in 


TABLE 17. Comparison of Percentages of the Total Family Expenditures 
FOR the Different Groups of Living Costs 


Item of expenditure 

Eden’s 

73 

English 

budgets, 

1796* 

Engel’s 

Belgian 

budgets, 

i 853 t 

LePlay 

Method, 

100 

budgets, 

1829- 

i888t 

U. S. 
Dept. 
Labor, 
2562 
budgets, 
1890-91 § 

U. S. 

Dept. 

Labor, 

12,096 

budgets, 

1918-19 1 

Groton, 
New York, 
92 

budgets, 

1919 

Food 

73.0 

66.9 

56.8 

41. 1 

38.2 

41.7** 

Rent 

12.0 

7.6 

6.8 

151 

13 -411 

13. 1 

Clothing 

7.0 

14.9 

16.5 

15.3 

16.6 

II -3 

Fuel and light 

5-0 

5-6 

4-3 1 

5.9 

5 - 3 lf 

6.8 

All other purposes .... 

3.0 

50 

15-6 

22.7 

26.4 

27.1 


* Eden, Sir Frederick Morton. The state of the poor, vol. 3, 1797, Appendix 12 (calculatedL 
t Engel, Ernst. _ Die Lebenskosten belgischer Arbeiter-Familien fruher und jetzt. Bui. ae ITnstitut 
Intemat. de Statistique, vol. 9, 1895, p. 42. 

t Cheysson, E., and Toquej Alfred. Les budgets compares des cent monographies de families. Bui. 
de ITnstitut Intemat. de Statisque, vol. 5 , 1890, p. 108-157 (calculated). 

§ U. S. Commissioner of Labor, Seventh Annual Report, 1891, p. 864. 

II U. S. Department of Labor, Monthly Labor Review, vol. 9, August, 1919, p. nS. 

If Not including 295 families in which rent is combined with fuel and light. 

** Including purchased food, and value of home-grown food for home consumption. 
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Die 17. The proportion of the total family income necessary to defray 
3 expenses for food decreased perceptibly in each investigation from the 
le of Sir Frederick Eden’s work in 1796 to that of the United States 
ipartment of Labor in 191S-19. The percentage of the income spent for 
d was slightly higher for the Groton families than for the United States 
ipartment of Labor budgets. As Engel contended, this decreasing per- 
itage of the income spent for food can be taken as an indication of 
ferial well-being; for the average income of workingmen’s families has 
teased ^ rapidly with each succeeding investigation here mentioned, 
ce that made by Sir Frederick Eden, As to the truth of the fourth 
ttt in Engel’s law, that the percentage of the outlay for “ sundries ” 
!omes greater with an increase in income, there can be 'no question, 
e increase is from 3 per cent for Eden’s work to ^7.1 per cent for the 
)ton families. The percentages given in the table for rent, clothing, 
I fuel and light, are not for purposes of comparison. The differences 
customs and habits of life for the various countries and for the various 
iods probably more than offset any differences to be found in the figures 
these three classes of costs. 

^he second and third propositions of Engel’s law, that the percentage of 
lay for clothing, rent, and heat and light is approximately the same 
itever the income, are not so well established. Even in his own work 
1 the ^ Belgian budgets Engel found that the percentage of outlay for 
hing increased from 10.9 in families with an income under 600 francs, 
7. 1 in families with an income exceeding 2000 francs. In the same work 
'e was a perceptible decrease in the percentage of outlay for fuel and 
b as the income increased. In the 1S90-91 data of the United States 
a^ment of Labor, the tendency for the percentage of outlay for 
ling to increase and that for fuel and light to decrease with an increase 
le amily income w'as ver^’ noticeable. In the later w^ork of the United 
es Department of Labor, the same tendencies prevailed for clothing 
nses and for fuel and light costs as in the w^ork of 1890-91 ; also, the 
3 ntage of outlay for rent decreased with an increase in income, 
le average percentage of expenditure for food, clothing, upkeep or 
fuel and light, and all other purposes, for 87 of the Groton families, 
len by income groups in table 18. In the preparation of this table 


18. Average Percentage of Expenditure Per Annum for the Principal 
fROUPs OF Items of Cost of Living of 87 Families in Groton, New York 


Y income group / 

$1600 
or less 

81601 
to $2000 

Over 
$2000 ■ 

All 

groups 

er in group 

family income 

>>1,429 21 

32 

$i ,821 12 

21 

$2,740 76 

S7 

$i ,889 94 

per cent of yearly expenditure 
per famiN for: 
x)d*, 

41.7 

10. i 

14.7 

7.5 

26.0 

i 

42.7 

II. 2 

12. 1 
.6.8 

27.2 

40.5 

12 . 7 

12.5 

6. 1 

28.2 

41-7 

II. 3 

131 

6.8 

1 27.1 

otjiing. 

mt or upkeep 

id and light 

1 other purposes 


tdmg purchased food, and value of home-grown food for home consumption. 
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it was thought desirable, in order to make a more adequate comparison 
with the results iDf other investigations, to eliminate the five families w^ho 
boarded for the entire year. Of the 87 families remaining, 21 had taken 
into the horne one or more boarders for varying periods during the year. 
It was deemed desirable to eliminate also, as far as possible, the influence 
of these boarders on the results. Therefore the income from boarders 
and roomers was omitted from the total family income, necessitating a 
reclassification of families by income groups. Thus, the expense for all 
food was decreased by the percentage which the adult male equivalent of 
boarders represented of the total adult male equivalent for the households. 
The total family expenses were reduced by the same amoimt. Of course 
the food cost is not the only cost involved in keeping boarders, but it is by 
far the most important one and the only one that could be deducted with 
any degree of accuracy. 

There were too few of the Groton budgets to permit making a detailed 
study of the influence of increasing income on the ways in which the income 
was spent. The tendency was, however, for th i percentage of outlay for 
food, rent or upkeep, and fuel and light, to decrease, and that for clothing 
and all other purposes to increase, with increasing family income. 

The data for 518 families in New York City are given in table 19. 
The New York figures are for approximateh^ the year preceding those for 
Groton. The average family income for the New York families was 
$1556.33, and that for the 87 Groton families approximately one year later 
was $1889.94, omitting receipts from boarders and roomers. The average 
weekly earnings of factory employees in New York City increased about 
33 per cent from December of 1917 to December of 1918 (U. S. Labor 


TABLE 19 . Average Percentage of Expenditure Per Annum for the Principal 
Groups of Items of Cost of Living of 518 Families in New York City, 

BY Income Groups* 


Income group 

Number 

of 

families 

Average yearly per cent of expenditures per family for 

Food 

Clothing 

Rent 

Fuel 

and 

light 

All 

other 

purposes 

Under $900 

16 

45-7 

10.2 

20. of 

5 . 7 t 

18.0 

$900-Ji 199.99 

107 

46.0 

13-8 

16. of 

5 . 2 t 

18.5 

I1200-S1499.99 

151 

43-5 

14.9 

i 5 - 4 § 

4 - 4 S 

20.7 

$1500-11799.99 

115 

40.9 

17.5 

I 4 -I II 

4-3 il 

22.2 

$1800-12099.99 

66 

41. 1 

17-3 

I 2 . 3 lf 

3 . 81 f 

23.2 

$2ioo-$2499.99 

3 S 

38.5 

193 

12. oi 

3 - 81 : 

26.2 

$2500 and over 

25 

38.8 

21.0 

12.3** 

2 J 5 }! * 

24.8 

All groups 

518 

; 42.0 

16.6 

i 4 - 3 tt 

4 - 3 tt 

22.0 


* United States Bureau of Labor Statistics, Monthly Labor Review, vol. 8, May, 1919, p. 158. 
t Not including i family in which rent is combined with fuel and light. 

$ Not including ii families in which rent is combined with fuel and light. 

§ Not including 34 families in which rent is combined with fuel and light, 

II Not including 25 families in which rent is combined with fuel and light. 

Not including 23 families in which rent is combined with fuel and light. 

** Not including s families in which rent is combined with fuel and light, 
ft Not including no families in which rent is combined with fuel and light. 
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Dept., XQioh'. no). In nil probability, therefore, the average income for 
the New York families equaled or exceeded that for th^e Groton families 
in 1910. On the other hand, from the data available (U. vS., Labor Dept., 
1920 a: 84, 865 it would seem that the cost of living in New York City did 
not increase so rapidlv as did wages during the period mentioned above, 
although it would seem that the dillerence between the rise of wages and 
the rise of living costs would not be great enough during the year imder 
consideration to make an}" appreciable changes in the results for New York 
given in table 19. A direct comparison of the New York figures wdth those 
from Groton seems logical. 

The general tendency for the percentage of the total family income 
expended for food, rent, and fuel and light to decrease, and that for cloth- 
ing and all other purposes to increase, with an increase in the income, 
seems to be the same for the New^ York and the Groton families. When 
the averages for all families are compared, the principal differences seem 
to be in the percentage expended for clothing and all other pmq)oses. 
The Groton families spent approximately 5 per cent less of their incomes 
for clothing than did the New^ York families. 

Perhaps the best measure for comparing the New York families with the 
Groton families as to general well-being is the amount saved per family. 
The average surplus per family for the New^ York families was $30.67 
(U. S. Labor Dept., 1919 a: 158). The average amoxmt actually saved 
per family in Groton was $246.18 (table 16, page 26). Even with a 33-per- 
cent increase in earnings for the New^ York families, they could hardly 
hope to save as much as did the families in the small town. 

COMPARISON OF LIVING CONDITIONS AND LIVING COSTS OF PERSONS 
EMPLOYED IN A FACTORY, AND LIVING ON FARMS, LIVING IN 
TOWN AND CULTIVATING GARDENS OR KEEPING LIVE- 
STOCK, AND LIVING IN TOWN WITH NO GARDENS 
NOR LIVESTOCK 

Before beginning a comparison of living costs of factory employees 
under various conditions, it is thought advantageous to give an idea as 
to the farm experience of the husbands and wi^^es in the households 
studied. Data for this are presented in table 20: 

TABLE 20. Farm Experienxe of the Heads of 92 Households, Groton, 

New York 


Husbands | Wives 


Period spend on farms 

Number 

Per cent ; 

Number 

1 

Per cent 

Bom on farms ' 

39 

42.9 

32 

34-8 

Nioved to farms before 21 years old .... 

6 

6.6 i 

10 

10.9 

Left farms at 2 1 years of age or older . . ; 

27 

29.7 

21 

22.8 

Always lived on farms ; 

I 

I . I 

4 

4*3 

On farms at time of study 1 

12* 

13.2 

13* 

14. 1 

Lived onffarms at some time i 

56 

61.5 

49 

53-3 

Never lived on farms 

35 

38-5 

43 

46.7 


* One husband boarded in town, while his wife lived on the farm. 
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Approx’mately 43 per cent of the husbands and 3 5 per cent of the wives 
were born on fanjis. In addition, about 7 per cent of the husbands and 
1 1 per cent of the wives moved to farms vdth their parents before they were 
twenty-one years of age. Hence, approximately 50 per cent of the hus- 
bands and 46 per cent of the wives were farm-reared. Still others among 
the parents, however, had lived on farms at some period during their 
lives. A total of 61.5 per cent of the husbands andj53.3 per cent of the 
wives had at some time Hved on a farm. 

SIZE OF IMMEDIATE FAMILY 

The immediate families (husband, wife, and children) averaged slightly 
larger for the families living on farms. The average adult male equiva- 
lent per immediate family at home was 2.84 for all families. The corre- 
sponding figure for the families living on farms was 3.22. (Table 21.) 


TABLE 21. Comparison * OF Average Size of Immediate Family, by Home 

Classifications 

(92 families, Groton, New York) 


Home classification 

Number 

in 

class 

Size of immediate family 

Adult 

male 

equivalent 
at home 

At i 
home 

Not at 
home 

Total 

Farm 

13 

3-9 

0.3 

4-2 

3.22 

Garden or livestock 

62 

3-3 

0.3 

3.6 

2.79 

No garden nor livestock 

17 

2.8 

0.5 

3.3 

2.75 

All families 

92 

3-3 

0.3 

! 3.6 

2.84 


It is seen in table 21 that there were 13 families included in the farm 
classification. Two of these families, how^ever, had nothing to do with the 
operation of the farms on which they lived. They merely occupied the 
houses and had garden plots. One of these families kept a flock of chickens 
and two cows. The other family had no livestock. These two families 
are included in the farm classification in the comparisons of the expenses 
for upkeep or rent, light, heat, water, and telephone. In all other com- 
parisons, however, they are included in the garden or livestock classification. 

FAMILY INCOME 

A comparison of the average family income from all sources for the 
fanailies living on farms, living in town and cultivating gardens or keeping 
livestock, and living in town with no gardens nor livestock, is shown in 
table 22. The average family income from all sources was considerably 
the highest for the families Hving on farms. However, this compapson is 
made of gross income, and it should be noted that almost half of the 
receipts of the farm families came from the wives and from farm produce. 
In table 5 (page 1 2) it was shown that approximately one-half of the amount 
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TABLE :22. CoMPARisax of Average Family Income from All Sources, by 

Home Classifications < 


' 92 families, Groton, New York) 


Heme classifxcation '! < Farm 

Garden 

or 

livestock 

No garden 
nor 

livestock 

- All 
families 

Number in class 1 1 

Adult male equivalent I 2 . 87 

64 

2.48 

17 

2. 13 

92 

2.46 

Average receipts from: j 

Husband l$i ,307 91 

Wife j 547-18 

vSons 91 18 i 

H.aup’hters . . .i 2 . 2 J 

$1,571-53 

211. 23 
31.02 

3-48 
13 05 

107 62 

$i. 474 . 4 'i 
• 351.76 

48-59 

$1 ,522.07 
277-37 
41.46 
2.70 
9-o8 
160.75 

Other members of family j 

Farms, gardens, or livestock 1 718.27 


j 

Average family income from all sources :i 

Per family |$2 ,666 . 81 

Per adult male equivalent | 928 . 9 r 

i 

$ 1 , 937-93 

780.34 

$1,874 76 
879 44 

$2,013.43 

816.87 


contributed by the wives was pay from roomers and boarders, a very small 
proportion of which is net income. After the costs, other than family labor, 
of producing the farm products are deducted, only $247.45 remains as pay 
for family labor. The net income of the farm families is undoubtedly smaller 
than that of the other two groups. 

FAMILY EXPENSES 

The average annual costs of upkeep or rent, light, heat, water, and tele- 
phone sendee, for the families living on farms, living iru town and culti- 
vating gardens 01 keeping livestock, and living in town with no gardens nor 
livestock, are compared in table 23. 

Upkeep or rent 

A comparison of both owned and rented homes of the families liv- 
ing on farms, living in town and cultivating gardens or keeping livestock, 
and living in town with no gardens nor livestock, is given in table 24, 
Of the 13 farm homes, 1 2 were owned b}^ the occupants. Of the 74 homes in 
town, 32 were owned and 42 were rented. All of the families who occupied 
their own homes cultivated gardens or kept some livestock. Of the 
owned homes, those on the farms were slightly the larger, but the average 
value of buildings was about 31 per cent less than the average value of 
the buildings for the town homes. This difference in value of buildings 
•was due partly to the fact that the town homes were of better construction, 
but the principal reason for the difference was location. Of the owned 
farm homes, 75 per cent were not equipped with bathrooms or inside 
toilets, aS cornpared with about 6 per cent of the owned town homes not 
having these improvements. 

Since there was but one rented farm home, the only fair comparison to 
be made is between the other two home classifications. The 30 rented 
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TABLE 23. Comparison of Average Annual Cost of Upkeep or Rent, Light, 
Heat, Water, and Telephone, by Home Classifications 

(g2 families, Groton, New York) 


r 

Home classffication | 

Farm 

! Garden 
or 

' livestock 

No garden 
nor 

livestock 

Ah 

_ families 

Number in class 

13 

i 62 

17 

92 

Adult male equivalent 

372 

2.77 

2 . 26 

2.81 

Upkeep or rent : 





Per family* 

$180.31 

$216.37 

$158 . 88 

$200 65 

Per adult male equivalent 

48.48 

77-99 

70.39 

71-35 

Light: 





Per family 

15-85 

17-74 

1 1. 41 

16.30 

Per adult male equivalent 

4.26 

6.40 

5.06 

5-8o 

Heat : 




Per family 

88.38 

I 90.92 

56.47 

84.19 

Per adult male equivalent ........ 

23.76 

32.77 

25.02 

29.94 

Water: 




Per family 

4.46 

6 18 

3 35 

5-41 

Per adtilt male equivalent 

I 20 

2.23 : 

1-49 

1 .92 

Telephone: 





Per family 

8.23 

2 69 

3 00 

3-53 

Per adult male equivalent 

2.21 

0.97 

1-33 

1.26 


homes having gardens or livestock averaged about one room larger than 
the 12 homes with no gardens nor livestock. Nearly three-fourths of the 
rented homes having gardens or livestock were equipped with bathrooms 
and-inside toilets. Only one-half of the homes with no gardens nor live- 
stock had bathrooms and inside toilets. The above-mentioned points 
explain to a large extent the difference in value of buildings between these 
two classes of homes. 


TABLE 24. Comparison of the Cost of Upkeep or Rent, by Home 

Classifications 

(87 families, Groton, New York) 



Number 

in 

class 

j 

xYverage 
value of 
buildings 

Average 

Per cent ha^ 

fing 

Home classification 

number 

of 

rooms 

Neither 
bath nor 
toilet 

Bath 

and 

toilet 

Toilet 

onlv 

i 

Farm 

12 

Owners 

12,111.67 

8.2 

75.0 1 

250 

0 

Garden or livestock 

32 

3.047-44 ' 

7.8 

6.2 1 

87.5 

6.3 

No garden nor livestock. . . 

Farm 1 

I 1 

Renters 
$i ,300 00 

8.0 

100.0 

0 

I 

0 

Garden or livestock 

30 

2,253.50 

6.2 

13-3 

73-4 

13.3 

No garden nor livestock ... 

12 

I ,612.50 

5-1 

33 ■ 3 

50.0 

16.7 
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The upkeep or rent cost was lowest on the farms, where it averaged 
$48.48 per adult male equivalent for the year (table 23). ^ t was highest 
for the group of families in town who were cult vating gardens or keeping,, 
some kind of livestock. The figure per adult male equivalent for these 
families was S 7 7 . 9 9 . 

Light 

A comparison of light cost by home classifications shows the smallest 
cost per family for those families having no gardens nor livestock. The 
cost per adult male equivalent, however, was lowest for the farm families. 
(Table 23.) ' - - 

Electric lights were found in 76 per cent of the town homes, whereas 
all of the farm homes used kerosene for lighting with the excep'tion of one 
home which had acetylene lights. 


Heat 

Furnaces were used in 67 per cent of the town homes and in 23 per cent 
of the farm homes. The verage cost of all fuel for heating and cooking 
purposes per adult male equivalent was lowest for the farm families 
(table 23). 

Rimning water came from the town water-mains in 81.5 per cent of the 
town homes. Only 46 per cent of the farm homes had water piped into 
the house. 

A comparison of the costs for water shows that the cost per family was 
lowest for the families living in town with no gardens nor livestock. Due 
to the larger size of the families on the farms, however, the cost per 
adult male equivalent was lowest for the farm families. (Table 23.)^ 

Telephone 

Telephones were found in a larger proportion of the farm homes than of 
the towm homes page 20). The cost per family for telephone service 
for all farm families averaged S8.23. The average cost for the 92 families 
was $3.53. (Table 23.) 

TABLE 25. Comparison of Average Annual Cost of Board and Purchased 
Food, by Home Classifications 


{92 households, Groton, New York) 


Home classification 

Num- 

ber 

in 

class 

Adult 

male 

equiv- 

alent 

Average cost of 
board 

Average cost of 
purchased food 

Per 

house- 

hold 

Per 

adult 

male 

eqmv- 

alent 

Per 

house- 

hold 

Per 

adult 

male 

equiv- 

alent 

Farm ♦. 

n 

64 

17 

92 

4-37 
t 2.75 
2.21 
2.84 

$ 16.27 

I 20.36 
205. iS 

54 02 

$ 3-73 
^ 4 I 
92.96 
19.02 

$818.18 
652.27 
409 . 06 
627. 16 

$187.38 

237.55 

185.34 

220.83 

Garden or livestock 

No garden nor livestock . . 
All families 




The Cost of Living in a vSmall Factory Town 


37 


Board 

The cost of meals taken out of the home was very low for the farm 
families, averaging $16.27 all farm households (table 25). The expense 
for board was, of course, highest in the families with no gardens nor live- 
stock, since the five families who boarded all the year were included in 
this group. 

Purchased food 

The amount spent for purchased food was highest per household for 
the farm families (table 25). If the board and purchased-food costs 
were combined, however, the cost per adult male equivalent would be 
lowest for the farm families and highest for the families living in town with 
no gardens nor livestock. 

Miscellaneous expenses 

A comparison of the miscellaneous expenses of the families living on 
farms with those of the families living in town is shown in table 26: 


TABLE 26. Comparison of Average Annual Miscellaneous Expenses of 
Families Living on Farms, and of Those Living in Town 
(92 families, Groton, New York) 


Home classification 

Farm 

Town 

All families 

Number in class 

II 

81 

92 

Adult male equivalent 

2,87 

2.41 

2.46 

Automobiles : 




Per family 

$ 31.18 

$ 42 52 

$ 41-16 

Per adult male equivalent 

10 86 

17.64 

16.70 

Books, papers, and magazines: 




’ Per family 

12.36 

13-63 

13-48 

Per adult male equivalent ■ 

431 

5.66 

5-47 

Car fare : 




Per family 

I 73 

0 64 

0.77 

Per adult male equivalent 

0.60 

0.27 

0.31 

Charity: 




Per family 

4 55 

8.12 

7.70 

Per adult male equivalent I 

I 58 

3-37 

3.12 

Church : 




Per family 

11.64 

22.06 

20.82 

Per adult male equivalent 

405 

9. 16 

8 45 

Clothing: 




Per family 

152.73 

179.27 

176 10 

Per adult male equivalent 

53 - 19 

74 40 

71-45 

Doctors, dentists, and medicine: 




Per family 

42 55 

74-63 

70.79 

Per adult male equivalent 

14.82 

30-97 

28.72 

Domestic help: 




Per family 

26.82 

4-79 

7.42 

Per adult male equivalent 

9-34 

1-99 

3.01 

Education: 




Per family 

66.27 

8.94 

15-79 

Per adult male equivalent 

23.08 

3-71 

6.41 

Entertainment : 




Per family 

11.09 

29.98 

" 27.72 

Per adult male equivalent 

3-86 

12.44 

11.25 

Ftfrniture: 




Per family 

66.55 

44-53 

47.16 

Per adult male equivalent 

33.18 

18.48 

19-13 
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TABLE 26 (concluded) 


FTomfi 

Farm 

Town 

All families 





Number in class 

II 

81 

92 

Adult male equivalent 

2.87 

2.41 

2.46 

Furniture insurance: 

Per familv 

$1.00 

$ 1 64 

1 1 57 

Per adult male equivalent 

0.35 

0 68 

0.64 

House supplies*: 



18.57 

Per familv 

J2.09 

19.44 

Per adult male equivalent 

4.21 

8.07 . 

7-53 

Laundn’ : 




Per familv 

II 36 

• 23.54 

22.09 

Per adult male equivalent 

3 96 

9-77 

8 96 

Life insurance: 




Per familv 

18 55 , 

41.48 

38.83 

Per adult male equivalent 

6 46 

17.26 

15-75 

Organization dues: 




Per familv 

2 09 

5.78 

5-34 

Per adult male equivalent 

0.73 

2.40 

2.17 

Stamps and stationery: 




Per familv 

3.00 

4-77 

4-55 

Per adult male equivalent 

1.04 

1.98 

1.85 

Traveling: 




Per familv 


41.67 

38.90 

Per adult male equivalent . 

6.46 

17.29 

15-78 

War relief: 




Per familv 

7 • 27 

S .59 

8.43 

Per adult male equivalent 

2.53 

3-57 

3-42 

All other expenses: 




Per familv 

364 

I .21 

1.50 

Per adult male equivalent 

1.27 

0.50 

o.6i‘ 


The percentage of the farm families owning automobiles was 27, as 
compared with 23 per cent of the town families. The farm families 
owned the less expensive cars, however, making the cost per family lower 
for that group. 

The farm families spent less than did the families living in town for books, 
papers, and magazines, and for charitable and church purposes. Although 
the farm families were larger than the town families, the clothing cost per 
family was considerably less for the former, due probably to the fact that 
persons li\dng on farms, have more opportunity to wear out their old clothes. 
The charges for doctor s services were also less for the farm families, in 
spite of the fact that for them the charge per visit was higher. The farm 
families spent much less for entertainment. A considerable proportion 
of their recreation was derived from performing productive farm work. 
The farm families spent less than did the town families for house supplies, 
for furniture insurance, for laundry, for organization dues, for stamps and 
stationery, and for traveling. The average farm family carried less life 
insurance than did the average family living in town. Car taxe, which was 
primarily the charge for transportation on the CorQna Company’s motor 
busses, was higher for the farm families, of course. More money was 
spent b}^ the farm families for educational purposes. The only son in 
college from the 92 families was from one of the farms. The cost of furni- 
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tore for the year was higher in the farm families, and they also paid more 
for domestic help than did the families living in town. However, one of the 
farm families had an average of fourteen boarders for the year, and $20.09 
of the average of $26.82 per family was pay for domestic help in this one 
family. , All families were about equally patriotic, as is indicated by the 
expenditures for war relief. 

Farm and garden costs 

The average expense for operating the ii farms was $470.82 per farm, 
or $107.83 per adult male equivalent. The average garden and live- 
stock expenses for the 64 families in town having these expenses were 
$61.89 per' family, or $22.54 per adult male equivalent. These figures 
include all farm, garden, and livestock costs with the exception of the 
’abor performed by members of the family. 

Summary of expenses 

All the expenses are combined, in table 27, for comparison by home 
classifications. The average expenses per 'amily were largest in the farm 
families and smallest in the town families with no gardens nor livestock. 
When the averages are considered on the adult-male-equivalent basis, 
however, the order is exactly reversed. 


TABLE 27. Comparison of A\’t:rage Annual Expenses, by Home 
Classifications 

(92 families, Groton, New York) 


Home classification 

! 

Number 

in 

class 

xYverage family 
expense 

Per 

family 

Per 

adult 

male 

equivalent 

Farm 

II 

64 

17 

92 

§2,107.52 

1 ,637.86 
1 . 454 - 41 
1.659-30 

te 4-73 

617.15 

666.36 

615-83 

Garden or livestock 

No garden nor livestock 

All families 



SUMMARY OF CASH RECEIPTS AND CASH EXPENSES 

A comparison of the annual cash receipts and cash expenses for the 
families living on farms, living in town and cultivating gardens or keeping 
livestock, and living in town with no gardens nor livestock, is presented in 
table 28. The amount of cash actually saved was lowest for the farm 
families and highest for the town famil es with no gardens nor livestock.* 
However, 91 per cent of the farm families owned their homes, in which 
they had an average investment of $2950 per family when all farm families 
are considered. On the other hand, none of the families living in town 
with no gardens nor livestock owned the homes :n which they lived. 
Of the families living in town and cultivating gardens or keeping livestock, 
53 per cent owned their homes. This gives an average investment in 
homes of approximately $1896 for the 64^ families in that group. 
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TABLE 28. Comparison of Annual Cash Rfxeipts and Cash Expenses, by Home 

CuASSIFiCATIONS, SHOWING THE AMOUNT AVAILABLE FOR SaVINXS AND THE 

Amount Actually Saved 


\g2 families, Groton, Xew York; 


HtjniL* dassiiication 

Num- 

ber 

in 

class 

Cash Cash 

income | expenses 
per 1 ^ pe; 

family 1 family 

i 

i 

! ! ' 

Avail- 
1 able 
for 

saHngs 

per 

family 

i 

Actually saved 

Per cent 
of cash 
income 
saved 

Per 

family 

Per 

adult 

male 

equiv- 

alent 

Farm 

1 II 

132 ,265 55:$i ,904 00 

5361 55 

$221 82 

$ 77.26 

9.8 

Garden or livestock 

i 64 

1,845.48; 1,579 78 

t 265.70 

232.28 

93*53 

12.6 

No garden nor live- 

i j 

1 ' 





stock 

1 ir 1 

! 1 ,818 59' 1 ,389.41 

429 18 

31429 

147*43 

17*3 

All families i 

1 92 i 

i 

1,890.75; 1,583 35 

307.40 

246. 18 

99 88 

13.0 


DETAILS OF FARMS, GARDENS, AND LIVESTOCK 

Up to this point, only summaries of receipts and expenses for farms, 
gardens, and livestock have been given The details of these receipts 
and expenses follow. 

LIVESTOCK 

The average quantity and value of the different classes of livestock 
produced for home use are presented in table 29: 


TABLE 29. Average Annual Quantity and Value of Livestock Produced 
FOR Home L^se, by Home Classifications 

(75 families, Groton, New York) ■* 


Home classification 

Farm 

Garden or livestock 


Number in class 

II 

64 


Kind of livestock 

Average 
per family 
producing 

Average 
for all 
families 

Average 
per family 
producing 

Average 
for all 
families 

Veal: 

Pounds 

250.0 
$45 00 

193-3 
$47 67 

17. 1 

$20 II 

18 0 
$3 00 

22.7 
$4 09 

105.5 

$26.00 

14.0 

$16,45 

1.6 

$0.27 



Value 



Pork: 

Pounds 

Value 

PoultlAU 

Number 

219.0 
$54 bo 

18.7 
$23 67 

17. 1 

$4-27 

55-55 

Value 

Rabbits: 

Pounds 

Value . , f 



Average value 



$51-50 

$46.81 

539-25 

59-82 
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Hogs and poultry were the principal classes of livestock raised for home 
consumption, ^he farm families producing pork furnished 193.3 pounds 
per family for home use, valued at $47.67. A few hogs were raised in 
town also for home use, the average being 219 pounds, valued at $54.60, 
for the few town families who produced pork. An average of 1 7.1 chickens 
and ducks, valued at $20.11, were used in the homes of the farm families 
who raised poultryn The town families who raised poultry used an average 
of 18.7 chickens, worth $23.67. One farm family butchered a veal calf 
for home use, while another used a few Belgian hares. 

The average value of all meat produced for home use by the farm families 
was $51.50 per family producing, or $46.81 per family for the ii farm 
families., The value of the meat produced for home consumption by the 
town families averaged $39.25 per family producing, or $9.82 for all 
families. 

The average receipts from sale of livestock for the farm families was $167 
per family selling, of $136.63 for all farm families (table 30). A small 
amount of livestock was sold by a few of the town families. 


TxABLE 30. Average Annual Receipts from Sale of Livestock, by Home 

Classifications 

(75 families, Groton, New York) 


Home classification 

Farm 

Garden or livestock 

Number in class 

II 

64 

Kind of livestock 

Average 
per family 
selling 

Average 
for all 
families 

Average 
per family 
selling 

Average 
for all 
famihes 

Dairy cows 

$212.00 
42.50 
46.00 
150 00 

70 00 

60 50 

13 00 

$ 77.09 
15.45 

8.36 

13.64 

6 36 

1 1. 00 

4-73 



Heifer calves 



Veal calves 

Horses 

$ 8.00 

$0. 12 

Brood sows 



Other hogs 

Poultry^ 

75.00 
19. 89 

1. 17 
2.80 

Average 

$167.00 

$136 63 

$29.11 

§409 


Details of the expenses for livestock purchased are given in table 31. 
The average expense for the purchase of livestock was $101.60 for the 
farm families purchasing, and $17.57 for the families in town who bought 
any livestock. 

LIVESTOCK PRODUCTS 

The livestock products for home use consisted of whole milk, butter, 
and eggs. The average quantity and value of these products for the 
families producing them, and for all families in each home classification, 
are given in table 32. The average value of all livestock products per 
farm family producing them for home use was $145.10, or for all 

farm families. The average value of all livestock products used in the 
town homes producing them was $48.55, or $15.17 for the 64 families. 
Only 2 of the town families kept cows, and only 25 raised poultry. 
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TABLE 31. Average Annual Expense for Livestock Purchased, by Home 

Classifications ^ 


{75 families, Groton, Xew York) 


Home classkieat ion 1 Farm 

1 Garden or livestock 

Number in class I 1 1 

64 

j Average 

Kind of livestock ; per family 

i purchasing: 

! Average 
for all 
families 

Average 
per family 
purchasing 

Average 
for all 
families 

Dairy cows. 

Heifer calves 

1 8131 20 

21 50 

4 5<> 
125 00 

13 33 

6 67 ! 
20 00 
! 3 00 

S59 64 

3 91 1 

0 82 

II 36 
10.91 

3 64 
1.82. 

0 27 

$100 00 

Si 56 

Veal calves ... 



Horses 



Pig^ 

10 80 
9.20 

0.84 

1.44 

Chickens 

Babv chicks 

Rabbits 



A^'erage 



Sioi 60 

$92-37 

$17-57 

$3 84 



TABLE 32. Average Annual Quantity and Value of Livestock Products 
Produced for Home Use, by Home Classifications 


(75 families, Groton, New York) 


Home classification 

Farm 

Garden or livestock 

Number in class 

II 

64 

Kind of product 

Average 

Average 

Average 

Average 

per familv 

for all 

per family 

for all 


producing 

families 

producing 

families 

VTiole milk: 





Quarts 

682.4 

558-4 

730.0 

22.8 

Value 

Butter: 

$70 78 

$57- 91 

$85 50 

$2.67 

Pounds 

68.0 

30.9 

104.0 

1.6 

Value 

Eggs: 

$36 60 

$16 64 

$57.00 

.$0 89 

Dozen | 

' 126.3 

114.8 

70.7 

22. 1 

Value j 

1 $63.10 

1 $57-36 

$37-15 

$11.61 

Average value j 

$145 10 

$131-91 

$48.55 

$15-17 


The receipts from the sale of livestock products averaged I156.37 per 
family for all farm families, and $14.10 per family for the 64 town families 
(table 33). The receipts from this source per family selling these prod- 
ucts averaged $286.67 ior the farm families and $75.17 for the town 
families. 

In addition ^ to the livestock products used in the homes and those 
sold, whole milk, skimmilk, and buttermilk valued at $120 was fed to 
livestock. This amount is not included here as either a receipt or an 
expense. 
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TABLE 33. Average Annual Quantity and Value of Livestock Products 
Sold, by Home Classifications 


(75 families, Groton, New York) 


Home classification 

Farm 

Garden or livestock 

Number in class 

II 

'64 

Kind of product 

Average 
per family 
selling 
products 

Average 
for all 
families 

Average 
per family 
selling 
products 

Average 
for all 
families 

Whole milk;' 

Quarts ’ 

Value 

Butter: 

Pounds 

3.407 4 
$304.80 

30.0 

$18.00 

112. 7 
$58 . 00 

$4 00 

1 ,548-8 
S138.55 

2.7 

$1.64 

30-7 

$15-82 

0.4 

I0.36 

2 ,966.0 
$327,00 

92.7 

$10.22 

V^alue ' 



Eggs: 

Dozen 

Value 

Hides: 

Number 

Value 

Average value 

52-1 

$27.00 

1 .0 
$5 00 

$3.80 

0.02 
$0 . 08 

$286.67 

$156-37 

$75-17 

$14.10 


CROPS 

The value of the crops sold and those produced for home consumption, 
for the families producing them and for all families in the two home classi- 
fications, is shown in table 34. Very few crops were raised for sale by 
these families. The average receipts from the sale of crops on the ii 
farms were $31. *2 8 per farm, or $49.14 per farm family selling any crops. 
The average receipts from the sale of garden produce for the town families 
selling were $13 08 per family. Vegetables formed the most important 
class of crops raised, and most of these were used by the families raising 
them. 

The farm families fed to their livestock crops totaling $1748 in value, 
or an average of $158.91 per farm. This amount is not here considered 
in either the receipts or the expenses. The town families fed no home- 
raised crops of value to their livestock. 

miscellaneous receipts 

On 7 of the farms the value of land, equipment, livestock, and feed 
and supplies, was greater at the end of the year covered by the survey 
than at the beginning of the year. This increase in capital amounted to 
$1057 and was considered as a receipt. One of the farm families received 
$10 from a neighbor for pasturing a cow; another made two gallons of 
maple sirup and ten pounds of maple sugar for home use, which together 
were valued at $6. ' 

There was an increase of $695 invested in land, garden tools, and live- 
stock, in 23 of the 64 town homes having gardens or livestock. One of 
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these families sDld a town lot and some garden tools for S202 ; three families 
rented their barns as garages, from whicn the}' received S'/S ; and one other 
famih' made five gallons of maple sirup for home u=;e, valued at S6. 


TABLE 34. Average Annual Value of Crops Sold and Produced for Home 
Use, by Home Classifications 

(75 families, Groton, New York) 


Home dassi^i cation 

Farm 

Garden or livestock 

Number in elates 


64 


Average 

Average 

Average 

Average 

Kind of crop 

per familv 

for all 

per family 

for all 


producing 

families 

producing 

families 

Com: 





Sold 

S ^ . 00 

$ 0.27 



Used at home 

6 00 

0 55 



Buckwheat : 




Used at home .... 

7 00 

0.64 



Oats : 




Sold 

50 00 

4 55 

$25.00 

$ 0.39 

Wheat : 





Sold 



25.00 

0 39 

Hay: 



Sold 

56 50 

1 

10. 27 



Fruits: 




Sold ! 

31 00 

564 

7 00 

0.22 

Used at home 1 

16 89 

13 82 

11.38 

2.31 

Vegetables: 





Sold. 

23.20 

10 55 

13 29 

1-45 

Used at home 

Total : 

102.73 

102.73 

47-32 

44 36 

Sold 

1 49- 14 

31.28 

13.08 

2.45 

Used at home 

117-74 

117.74 

48.18 

46.67 


MISCELLANEOUS EXPENSES 

Any decrease in the capital invested in land, equipment, livestock, 
and feed and supplies, was considered as an expense. The decrease in 
capital for 4 of the farm families amounted to $345, and for 10 of the town 
famil’es it was $492. 

Interest was charged at 6 per cent on the average investment for the 
year in land, equipment, livestock, and feed and supplies. This amounted 
to §802 for all the ii farm families, or $72.91 per family. For the 46 
town families reporting any investment in land, garden tools, or livestock, 
the total interest charge was $846, or $18.39 per family. 

. Details of all other farm, garden, or livestock expenses are given by home 
classifications in table 35. The largest two items of expense for the farm 
families were for purchased feed for livestock, and day labor, in the order 
named. -^All of these families purchased some feed, the average being 
$164.55 family. The daydabor expense covets both man and horse 
labor. Approximately one-fourth of the labor expense was for horse 
hire. Seven of the farm families did not own a horse, and the other four 
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families owned but one each. Two of these four horses were used for 
driving to the factory and were not available for much farm labor. Horse 
labor seemed to be one of the most serious problems on these small farms. 


TABLE 35. Average Annual Miscellaneous Farm, Garden, or Livestock 
' Expenses 

(75 families, Groton, New York) 


Home classification i Farm 


Number in class ! 1 1 


Garden or livestock 


64 


Items of expense 


Day labor ' 

Board of day labor 

Barrels and baskets 

Breeding fees 

Cash rent of land 

Feed 1 

Feed grinding ! 

Fencing j 

Fertilizer ■ 

Lime I 

Manure ! 

Horse shoeing i 

Equipment purchased I 

Equipment repaired I 

Threshing i 

Milk hauling I 

Milk utensils 

Seed, plants, and trees 

Spray materials 

Veterinar}^ 

Plomng, fitting, and planting gardens. . 

Hatching eggs . . 

Use of buildings (interest, taxes, repairs,! 

fire insurance) j 

Gardens purchased j 


Average 
per family 
having 
expense 


$ 36.78 
2.00 

1 50 

2.00 

12 50 
164 55 

2 00 

8 17 

13 00 


16 80 
34 00 
20 00 
4 00 

8 50 

2.00 

25 27 
1 .21 
2.25 


350 

21.80 


Average 
for all 
families 

Average 
per family 
having 
expense 

$ 36.78 


0. 18 


0.27 


0. 18 



2 . 27 

S 4 50 

164.55 

57.46 

0 18 


4-45 

15-33 

7.09 

1 83 


1-50 



3-50 

7 64 

13.00 

9 27 : 

5 25 

I 82 i 

15 00 

0 36 1 

2 00 

1-55 ' 


0. 18 ! 

3.00 

25 27 

4 23 

0 77 1 

1. 19 

0 82 



5 53 

0 64 

3 80 

9.91 

48 . 00 


5.00 


Average 
for all 
families 


$ 0.23 
23 34 


1-44 
o 17 
o 05 
0-93 
0.20 
0.82 
o 23 
0.03 


o 05 
3 90 
0.30 


4.32 
0 30 


0.75 

0.08 


On most farms there was not enough work to justify the expense of 
keeping a horse, and it was almost impossible to hire teams when they 
were needed. 

The largest garden or livestock expenses for the town families, when all 
these families are considered, were for purchased feed for livestock, man 
and horse labor for plowing, fitting, and planting gardens, and garden 
seeds and plants, in the order named. 

average size of farms 

The average size of the ii farms included in the study was 15. i acres 
(table 36), ranging from 2 acres to 48 acres. The purposes for which the 
land was used also are shown in the same table. 
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TABLE 36. Average Size of Farms, and Land Utilization 


\ 

Number 1 

of ! 

farms . ; 

^ ^ ^ — ■ ' » 

Acres in 

Total 

! „ 1 1 Woods 

1 Crops 1 not pastured 

; 1 pastured ^ ^ 

j Other 

1 permanent ^ 
pasture 

1 

[Farmstead, 
roads, and 
waste 

II 

i : 

1 -.5 1 0.3 i 0.3 

1 

5-9 

I . I 

151 


AVERAGE SIZE OF GARDENS 

The average size of gardens cultivated by the ii farm families and the 
62 town families is shown in table 37. The farm gardens averaged nearly 
tvro-fifths of an acre in size. The largest farm garden covered one 
acre, and the smallest only 875 square feet. The town gardens averaged 


TABLE 37. A\t:rage Size of Gardens on Farms and in Town 


Home classification 

Number 
in class 

Average size 
(square feet) 

Farm . . . 

II , 

16,101.4 

T own ... 

62 

8.305.9 

9,480.6 

All homes - 

73 



about one-half as large as those on the farms. One of the town families, 
however, had acres in garden, which was the largest garden found 
either in towm or on a farm. The smallest town garden covered only 
400 square feet. The average size for the 73 gardens was approximately 
9480 square feet, or between one-fourth and one-fifth of an'^acre. 

There were 34 kinds of vegetables, small fruits, and herbs grown in the 73 
gardens surveyed (table 38). Tomatoes were grown in all but five of 
the 73 gardens, and sweet corn in all but seven. The other vegetables, 


TABLE 38. Kinds of Vegetables, Small Fruits, and Herbs Grown by 73 
F^amilies, Groton, New York 


Crop 

Number of 
families 
raising 

Tomatoes •, 

68 

Sweet com 

66 

Beets 

64 

63 

62 

String beans 

Cucumbers 

Radishes..- 

62 

Lettuce 

61 

Green peas 

50 

48 

42 

Potatoes 

Onions 
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TABLE 38 (concluded) 


— — 1 , "" ' • — ; 

i Number of 

Crop 1 families 

raising 

Cabbage I 

'12 

Carrots 

31 

29 

24 

2 1 

Squash 



Dr^” beans 

20 

Tlirnips 

19 

18 


Rpppprs 

16 

Paiiliflnwer 

13 

9 

8 

Chard 


Strawberries 

8 

T/ima beans 

6 

Raspberries 

6 

Salsif}^ 

6 

Asparagus 

5 

Spinach 

5 

Blackberries 

2 

Kohl-rabi 

2 

Pop corn 

2 

Dill 

I 

Parsley 

I 

Poppies 

I 




sm^ll fruits, and herbs are listed in the table in the order of the number of 
families growing them. Some crops, such as potatoes, were not found more 
frequently because of lack of space in small gardens. Crops which yield 
no returns during the year in which they are planted were found in a 
surprisingly small number of gardens. Only about one-third of the gardens 
contained rhubarb, eight gardens had strawberry beds, six had raspberries, 
five had asparagus, and two had blackberries. Only one of the families 
in rented homes was raising asparagus and rhubarb, while three others 
had strawberry beds in their gardens. Evidently the probability of 
moving is too great among the renters to start a crop from which they 
may not receive any returns. One family was raising dill to be used in 
pickling cucumbers, and poppies, the seeds of which were ground and 
used for seasoning bread. 

pay for family labor from farms, gardens, and livestock 

The average pay for family labor from faims, and from gardens or 
livestock in town, is presented in table 39. The hours of labor necessary 
to obtain this income, and the net income per hour employed, also are given. 

The average net income per family in pa3?ment for family labor on the 
II farms was $247.45. The corresponding figure for the gardeners and 
keepers of livestock in town was $45.73 per family. About 53 "per cent 
of the farm work was 'performed by the husbands, 35 per cent by the 
sons, and the remaining 12 per cent by the wives. The average net income 
per hour employed on the farms was 24 cents. Three-fourths of the work 
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TABLE 39. Average Pay for Family Labor per Hour Employed on Farms, 
IN Gardens, or with Liyestociv 


‘75 families, Groton, New York) 


Home Ciassitication 

t Farm 

1 

! 

Garden or 

I livestock 

All 

• families 

Number in class 

! II 

6a 

75 


1 

Total farm, garden, or livestock: 

Receipts per familv 

S718 27 ! S107.62 

$197-19 

$121 87 
$ 75-32 

Expenses per familv 

$470.82 

$ 247-45 

$61.69 

$45-73, 

Pav for familv labor per familv 

Hours employed on farms, in gardens, or with live- 
stock: 

Husband 

547-3 

128.2 

369-1 

• 

56.3 

5.0 

0.9 

0.5 

12.8 

128.5 

23.1 

54.9 

0.4 

10.9 

Wife 

Sons 

Daughters 

Other members of familv 


Total hours emploved 


I ,044.6 
$0.24 

75*5 

$0.60 

217.8 

$ 0-35 

Net income per hour emploved 



in gardens and with livestock in town was performed by the husbands, 
7 per cent by the wives, less than 2 per cent by the sons and daughters, 
and the remainder by the fathers of either the husbands or the wives. 
The work performed in gardens and with livestock in town was much 
more efficient than that on the farms, the net income per hour employed 
being 60 cents. The average net income for all w^ork done by members 
of the family on farms, in gardens, and with livestock, was 35 cents per 
hour. 

There are many advantages of living on a farm that cannot be measured 
statistics, such as the providing of safe and wholesome surroundings 
for the rearing of children, and the satisfaction of obtaining a large propor- 
tion of the food supply from its original source. On the other hand, 
farm life usually means more w^ork for the housewife. Even if she per- 
forms the housework only, which is seldom the case, it is imusual for her 
to have the modern conveniences fotmd in the majority of town homes. 
Rimning water, bathrooms, electric lights, and electrical appliances, cost 
much more in the farm homes and consequently are not often foimd there. 

DETAILS OF ALL POOD USED 

Food is the most important single cost in the family budget. Up to 
this point, only summaries of these costs have been given. The details 
of quantities, cost or value, and percentage of cost or value, of the different 
kinds of food follow, a distinction being made between the amounts pur- 
chased and the amounts produced at home. 

The fiyp families that boarded for the entire year have been eliminated 
in tins study. Also, the members of the ten families who boarded for 
vaiydng periods have been eliminated for the period during wffiich they 
boarded. 
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QUANTITIES OF FOOD* 

As far as it was practicable, the quantities of the different kinds of 
food used v^re obtained. These figures are reasonably complete for 
meat and meat products, poultry, eggs, and dairy products, and are 
given in table 40 : 

TABLE 40. Quantities of Food Purchased and Produced for Home Use per 

Annum 


(87 households, Groton, New York) 


Family income group | 

$1600 
or less 

§1601 
to $2000 

Over 

$2000 

All 

groups 

Number in group 

26 

33 

28 

87 

Average family income 

$i , 397-88 

$1 ,911 . 12 

$ 2 , 777-54 

$2,036.59 

Adult male equivalent . . . 

2 20 

2 74 

3 47 

2.82 

Meat and meat products: 





Beef (pounds): 





Purchased 

135-3 

209.1 

214.2 

188.7 

Produced 





Total : 





Per household 

135.3 

209.1 

214.2 

188.7 

Per adult male equivalent 

61.4 

76.2 

61.7 

67.0 

Veal (pounds): 





Purchased 

12.4 

23-7 

4 ^ • 5 

28.3 

Produced . 



8 Q 

2_JD 

Total : 





Per household 

12.4 

23-7 

57-4 • 

31.2 

Per adult male equivalent 

5-6 

8.6 

16.6 

II . I 

• Pork (pounds): 





Purchased 

86.8 

no. 3 

148.2 

115.5 

Produced 

27.1 

25.6 

25.2 

25.9 

Total : , 





Per household 

113-9 

135.9 

173-4 

I4I.4 

Per adult male equivalent 

51-7 

49-5 

50.0 

50.2 

Mutton (pounds): 





Purchased 

3-3 

10.6 

23-5 

12.6 

Produced 





Total: 





Per household 

3.3 

10.6 

23.5 

12.6 

Per adult male equivalent 

1-5 

3-9 

6.8 

4-5 

Lard and lard substitutes (pounds) : 





Purchased 

49-2 

53 5 

89.1 

63.7 

Produced 





Total: 





Per household 

49.2 

53.5 

89.1 

63.7 

Per adult male equivalent 

13-I 

19-5 

25.7 

22.6 

Fish (pounds): 





Purchased 

13-I 

25.5 

45-1 

28. 1 

Produced I 





Total : 





Per household 

I .1 

25.5 

45-1 

28.1 

Per adult male equivalent 

6.0 

9-3 

13.0 

10. 0 

Rabbits (pounds): 





Purchased 





Produced 


0.5 


0.2 

Total : 





Per household 


0.5 


0.2 

Per adult male equivalent 


0.2 


0. 1 
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• TABLE 40 (conchided) 


r 1 

Si 600 

Si 601 

Ove; 

All 

Family income group f ! 

or less 

to S2000 

S2000 

groups 


26 

33 

28 

87 

Average familv income 

Si ,397 88 

Si .911 12 

S2.777 54 

$2,036 59 

Adult male equivalent 

2 20 

2 74 

3 47 

2.82 

Meat and meat products (co 7 zthiued) : 





Total meat and meat products 





(pounds) : 





Purchased 

300.1 

432.7 

568.6. 

436.9 

Produced 

27.1 

26. 1 

34-1 

29.0 

Total : 





Per household 

327.2 

458.8 

602.7 

465.9 

Per adult male equivalent 

139-3 

167.2 

173-8 

165.5 

Poultry (number): 





Purchased 

2.6 

5-3 

6.3 

4.8 

Produced 

4-1 

2.6 

8,6 

5.0 

Total : 





Per household 

6.7 

7-9 

14.9 

9.8 

Per adult male equivalent .... 

3.0 

2.9 

4-3 

3-5 

Eggs (dozen): 





Purchased 

48.4 

60.8 

57-5 

56.0 

Produced 

18.6 

28 I 

45.2 

30.8 

Total: 





Per household 

67.0 

88.9 

102.7 

86.8 

Per adult male equivalent .... 

30.4 

32.4 

29.6 

30.8 

Dairy products: 





Alilk (quarts): 





Purchased 

354-7 

430.9 

416.7 

403-5 

Produced 

70.2 

53.4 

143-4 

87.4 

Total : 





Per household 

424.9 

484-3 

560.1 

490.9 

Per adult male equivalent 

192.9 

176.5 

161 .4 

174-3 

Cream (quarts): 





Purchased 

0.5 

1.8 

5-5 

2.6 

Prndiif'pd - - 





Total: 





Per household 

0-5 

1.8 

5-5 

2.6 

Per adult male equivalent 

0.2 

0.7 

1 .6 

0.9 

Butter (pounds;: 





Purchased 

70.7 

112 .2 

132.3 

106.3 

Produced 

5.0 

4-7 

5-6 

5.1 

Total: 





Per household 

75 • 7 

116.9 

137-9 

III. 4 

Per adult male equivalent 

34-4 

42.6 

39-7 

39-5 

Cheese (pounds): 





Purchased 

23-7 

29-5 

40.0 

31 2 

Produced . . . 





Total: 





Per household 

23.7 

29.5 

40.0 

31.2 

Per adult male equivalent 

10.8 

10.8 

II . 5 

II . I 

Cottage cheese (pounds): 





Purchased 

10.5 

4-7 

I . I 

5.3 

Produced 





Total: 





Per household 

10.5 

4-7 

I . I 

5-3 

Per adult male equivalent 

4.8 

1-7 

0.3 

1-9 
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Meat and meat products 

The only meats produced for home use were veal, pork, and a few 
rabbits. The total of the purchased and produced meat and meat products 
for all households averaged 67 pounds of beef, 50.2 pounds of pork, ii.i 
pounds of veal, 10 pounds of fish, 4.5 pounds of mutton, and 22.6 pounds 
of lard and lard substitutes, per adult male equivalent. The total of all 
meat and meat products averaged 465.9 pounds per household for all 
households, or 165.5 pounds per adult male equivalent. The total 
quantity of meat and meat products per household increased fairly rapidly 
with the increase in family income, but the number of persons per house- 
hold also increased in the same manner. The quantity of all meat and 
meat products per^ adult male equivalent increased from 139.3 pounds 
in the lowest income group to 173.8 pounds in the highest income group. 

Poultry 

Approximately one-half of the poultry used in these households was 
raised at home. The average number of poultry used in all households 
was 9.8, or 3.5 per adult male equivalent. There was very little variation 
in the number of poultry used per adult male equivalent as the family 
income increased. 

Eggs 

An average of 86.8 dozen eggs were used per household, or 30.8 dozen 
per adult male equivalent. In other words, the average was about one 
egg per day per adult male equivalent. There was no appreciable 
change in the number of eggs used per adult male equivalent as the family 
income increased. 

Dairy products 

Dairy products include milk, cream, butter, cheese, and cottage cheese. 
A considerable amoimt of milk was produced and some butter was made 
for home use. These households used an average of 174.3 quarts of milk 
(less than a pint a day), 39.5 pounds of butter, and ii.i pounds of cheese, 
per adult male equivalent. The quantity of milk per adult male equiva- 
lent decreased with an increase in the family income, indicating that milk 
might have been used to a limited extent as a substitute for meat in the 
lower income groups. 

COST OR VALUE OF FOOD 

The cost of the different kinds and classes of food purchased, and the 
value of the kinds of food produced, are given in table 41. The percentages 
of the total cost or value of food represented by the different kinds and 
classes of food are shown in table 42, 

Meat and meat products 

The cost of meat and meat products constituted 21.8 per cent of the 
total food cost for all households (table 42). Beef was used to a greater 
extent than any other kind of meat. Pork was second choice. ^ About 4 
per cent of the meat * consumed was produced at home. The average 
cost of meat and meat products for all households was $164.82, or $58.51 
per adult male equivalent (table 41). 
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TABLE 41. Average Annual Cost or Value of All Food Purchased and Pro- 
duced FOR Home Use 


i'S7 households, Groton, Xew A'ork; 


Family income group - 

Si 600 
or less 

$1601 
to $2000 

Over 

$2000 

Total 

Number in group 

26 

33 

28 

87 

Average family income. , 397 • | 

Si ,911 12 

82,777 54 

$2,036.59 

Adult male equivalent 

2 20 

2 74 

3 47 

2.82 

Aleat and meat products: 





Beef: 





Purchased 

$ 4«-92 

S76 33 

$78-32 

$68.78 






Total; 





Per household 

48 92 

76 33 

78 32 

68.78 

Per adult male equivalent 

22 21 

27 82 

22 56 

24 42 

Cost per pound 

0 36 

0 37 

0 37 

0.36 

Veal : 





Purchased 

4 42 

8.58 

18 14 

10.41 




I 61 

0.52 

Total: 





Per household 

442 

8 58 

19-75 

10 95 

Per adult male equivalent 

2 01 

3-12 

5-69 

3.88 

Cost or value per pound 

0.36 

0.36 

0 34 

0-35 

Pork: 





Purchased 

33 19 

42 21 

57-07 

44 30 

Produced 

6 77 

6 33 

6.21 

6-43 

Total: 





Per household 

39 96 

48 54 

63.28 

50 73 

Per adult male equivalent 

18 14 

17 69 

18 23 

18.01 

Cost or value per pound 

0 35 

0.36 

0 36 

0.56 

JMutton: 





Purchased 

I 50 

3 70 

8 18 

4.48 




• 


Total: 





Per household 

I 50 

3-70 

8 18 

4.48 

Per adult male equivalent 

0 68 

I 35 

2.36 

1-59 

Cost per pound 

0 45 

0 35 

0.35 

0 36 

Lard and lard substitutes: 





Purchased 

17-35 

18.97 

30.25 

22 II 

Produced ... 





Total : 





Per household 

17 35 

18 97 

30 25 

22 II 

Per adult male equivalent 

7 S/ 

6 91 

8 71 

7.85 

Cost per pound 

0.35 

0 35 

0.34 

0.35 

Fish: 





Purchased 

3 54 

7.27 

12 25 

7.76 

Produced 





Total: 





Per household 

3-54 

7 27 

12.25 

7.76 

Per adult male equivalent 

1 I 61 

2.65 

3 53 

2 75 

Cost per pound 

0.27 

0.29 

0 27 

0.28 

Rabbits: 





Purchased 





Produced 


0 09 


0.03 

Total; 



Per household 


0 09 


0.03 

Per adult male equivalent 


0.03 


O.OI 

Value per pound 1 


0.17 


0.17 
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TABLE 41 { continued ) 


Family income group | 

$1600 
or less 

$1601 
to $2000 

Over 

$2000 

Total 

Number in group 

26 

^ 33 

28 

• 87 

Average family income 

$1,397 88 

bi ,911 . 12 

$ 2 , 777-54 

$2,036.59 

Adult male equivalent 

2.20 

2.74 

3 47 

2. 82 

Total meat and meat products: 





Purchased 

$108.92 

$157.06 

$204 21 

$157 ■ 84 

Produced 

Total:. 

6.77 

6 42 

7.82 

6.98 

Per household 

115.69 

163.48 

212.03 

164 82 

Per adult rnale equivalent 

52.52 

59-57 

61.08 

58 51 

Cost or value per pound 

0 35 

0.36 

0.37 

0.35 

Poultry: 




Purchased 

3-96 

7-39 

7 50 

6.40 

Produced 

Total: 

5 23 

3 39 

10.29 

6.16 

Per household .• 

9 19 

10.78 

17-79 

12.56 

Per adult male equivalent 

4.17 

3 93 

5-12 

4.46 

Cost or value per fowl 

1-37 

1-36 

1. 19 

1.28 

Eggs: 




Purchased 

26.23 

33-55 

30.68 

30 44 

Produced 

Total: 

9 27 

14-97 

22.82 

15 79 

Per household 

35-50 

48.52 

53-50 

46.23 

Per adult male equivalent 

16 12 

17 68 

15-41 

16.41 

Cost or value per dozen 

0 53 

0 55 

0.52 

0 53 

Dairy products: 


Milk: 





Purchased 

37-85 

49-79 

50-68 

46 51 

Produced 

Total : 

7 15 

5-33 

15 93 

9 29 

Per household 

45-00 

55 12 

66.61 

55-80 

Per adult male equivalent 

20.43 

20 09 

19 19 

19.81 

Cost or value per quart 

0. ir 

0 II 

0. 12 

0. II 

Cream; 





Purchased 

Produced 

0.27 

0 97 

2 79 

1-34 

Total : 






Per household 

0.27 

0.97 

2 79 

1-34 

Per adult male equivalent 

0 12 

0.35 

0.80 

0 48 

Cost per quart 

0 54 

0 53 

0.51 

0.52 

Butter: 




Purchased 

41.12 

65-97 

75-89 

61.74 

Produced 

Total: 

2.77 

2.70 

2 . 82 

2 76 

Per household 

43-89 

68 67 

78.71 

64 50 

Per adult male equivalent 

19 92 

25 02 

22.68 

22.90 

Cost or value per pound 

0.58 

0-59 

0.57 

0.58 

Cheese: 




Purchased 

Produced 

8.58 

10.64 

14.36 

1 1*. 22 

Total: 





Per household 

8.58 

10.64 

14.36 

11.22 

Per adult male equivalent 

3-89 

3-88 

! 4-14 

"3-98 

Cost per pound - 

0.36 

0 36 

1 0 36 

0.36 

Cottage cheese: 




Purchased 

Produced 

1.88 

0.82 

0.21 

1 

0.94 
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* TABLE 41 (concluded) 


Faiiiily income group 

Si 600 
or less 

5 i 6 oi 
to 2000 

9 

Over 

$2000 

Total 

Number in group 

26 

33 

28 

87 

Average family income 


$i ,911.12 

$ 2 , 777-54 

$2,036.59 

Adult male equivalent 

2.20 

2 74 

3-47 

2.82 

Dair\" products (coniinued)'. 





Cottage cheese (continued ) : 





Total : 





Per household 

$ I 88 

$ 0 82 

$ 0.21 

$ 0.94 

Per adult male equivalent 

0 86 

0.30 

0.06 

0-33 

Cost per pound 

0.18 

0 17 » 

0. 19 

0.18 

Total dair^’ products: 





Purchased 

89,70 

128 19 

143-93 

121.75 

Produced 

9 92 

8 03 

18.75 

12.05 

Total: 





Per household 

99 62 

136.22 

162.68 

133-80 

Per adult male equivalent 

45 22 

49 64 

46.87 

47-50 

Honev : 





Purchased 

I 54 

I 06 

0.64 

1 .07 






Total: 





Per household 

1-54 

1.06 

0.64 

1.07 

Per adult male equivalent 

0.70 

0-39 

0. 19 

0.38 

Maple sirup and maple sugar: 





Purchased 

2.12 

1.24 

1-75 

1.67 

Prodifopd . - 


0.18 

0.21 

0. 14 

Total: 





Per household 

2.12 

1.42 

1.96 

1. 81 

Per adult male equivalent 

0 96 

0 52 

0-57 

0.64 

Fruit: 




• 

Purchased 

20 46 

23 64 

35-71 

26.57 

Produced 

304 

2.06 

5 46 

3-45 

Total: 





Per household 

23 50 

25 70 

' 41-17 

30 02 

Per adult male equivalent 

10 67 

9 36 

II 86 

10.66 

Vegetables: 





Purchased 

14.96 

22.21 

27.68 

21.80 

Produced 

42-35 

42-33 

53-00 

45-77 

Total: 





Per household 

57-31 

64-54 

80 68 

67-57 

Per adult male equivalent 

26.02 

23-52 

23.24 

23-99 

Other groceries: 





Purchased 

234 92 

249 64 

395-21 

292 . 09 

Produced 





Total: 





Per household 

234.92 

249 64 

395-21 

292 . 09 

Per adult male equivalent 

106.65 

90 97 

113.86 

103-71 

Ice: 





Purchased 

1-77 

4-03 

4.68 

3-56 

Produced 





Total: 





Per household 

1.77 

4-03 

4.68 

356 

Per adult male equivalent 

o.So 

1.47 

1-35 

1.27 

Total fo^d: 





Purchased 

504-58 

628.01 

851-99 

663.19 

Produced 

76.58 

77-38 

118.35 

90-34 

Total: 

Per household 

581.16 

705-39 

970.34 

753-53 

Per adult male equivalent 

263.83 

257-05 

279-55 

267.53 
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table 42. Percentage of^Cost or Value of All Pood Represented by Each 
> Kind and Class of Food 


(87 households, Groton, New York) 


Famib’- income group | 

$1600 
or less 

$1601 
to $2000 

Over 

$2000 

All 

' groups 

Number in group 

26 

33 

28 

87 

Average family income 

$1,397.88 

$i ,911 . 12 

$ 2 ,777 • 54 

152,036 59 

Adult male equivalent 

2.20 

2-74 

3 47 ' 

2 82 

Meat and meat products : 





Beef 

8.4 

10.8 

8. 1 

9. 1 

Veal 

0.8 

1.2 

2.0 

I • 5 

Pork 

6.9 

6.9 

6.5 

6.7 

Mutton 

0*3 

0.5 

0.8 

0.6 

Lard and lard substitutes 

3.0 

2.7 

3-1 

2.9 

Fish 

0.6 

1 . 0 

1-3 

I.O 

Rabbits 

0 0 



4 : 

Total meat and meat products 

20.0 

23.1 

21.8 

21 . 8 

Poultry 

1.6 

1-5 

1.8 

1.7 

Eggs 

6.1 

6.9 

5-5 

6. I 

Dairy products: 





Milk 

Cream 

7-7 

• 4 = 

7.8 

0 . 1 

6.9 

0.3 

8.1 

7-4 

0 2 

Butter 

7.6 

9-7 

8.’6 

Cheese 

1.5 

1.5 

1*5 

1-5 

Cottage cheese 

0. 

0. 1 


0 . 1 

Total dairy products 

17. 1 

19.2 

16.8 

17.8 

Honey 

0.3 

0.2 

0.1 

0. 1 

Maple sirup and maple sugar 

0.4 

0.2 

0.2 

0.2 

Fruit 

4.0 

3-6 

4.2 

4.0 

Vegetables 

9-9 

9.2 

8.3 

9.0 

Other groceries 

40.3 

35-5 

40.8 

38.8 

Ice 

0-3 

0.6 

0.5 

0.5 

' Total 

100.0 

100.0 

100.0 

100.0 

Food derived from : 





Animal products 

45.1 

50.9 

46.0 

47.5 

All other sources 

54-9 

49.1 

54-0 

52.5 


* Less than o.i per cent. 


Poultry 

The cost of poultry represented 1.7 per cent of the total food cost 
(table 42). Approximately one-half of the poultry used was produced 
at home. The average cost or value of all poultry used was -$1.28 per 
fowl (table 41). 

Eggs 

The cost of eggs made up 6.1 per cent of the total food cost in the 87 
households (table 42). Slightly more than one-third of the eggs used were 
produced at home. The average cost or value of eggs for all households 
was $46.23, or $16.41 per adult male equivalent (table 41); the average 
cost per dozen was 53 cents. 

Dairy products 

The total value of all dairy products, consisting of milk, cream, butter, 
cheese, and cottage cheese, averaged $133.80 per household, or $47.50 
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per adult male equivalent (table 41). The cost ol dairy products con- 
stituted 17.S per cent of the total food cost (table 42), with butter making 
up about one-half of the cost of these products. About one-sixth of the 
milk used was produced at home. 

Fruit 

An average of 4 per cent of the food expenditures in the 87 households 
was for fruit (table 42). The average cost per household for fruit was 
$30.02 (table 41). Approximately ii per cent of the fruit used was 
raised at hbme. 

Vegetables 

Vegetables formed the principal class of home-prodqced food. Approxi- 
mately two-thirds of the vegetables used came from the home gardens. 
Their cost constituted 9 per cent of the total food cost of all families 
(table 42). There was a slight decrease in the percentages of the total 
food cost represented by vegetables as the family income increased. 

Other groceries 

The average cost of all other groceries was $292.09 per household, or 
$103.71 per adult male equivalent (table 41), 

Ice 

Ice was included in the budget as a food cost. It was used in only 28 
of the 87 homes An average of 18.9 hundredweight of ice was used in 
the 28 homes, or 7,6 hundredweight per adult male equivalent. This 
ice cost $11.07 household using ice, or $4.46 per adult male equivalent. 

All foods 

The average cost or value of all food was $753.53 per household, or 
$267.53 adult male equivalent (table 41). There was no appreciable 
change in the cost per adult male equivalent as the family income 
increased. About 12 per cent of the total value of food used in these 
households was produced at home. 

The proportion of all food derived from animal products was 47.5 per 
cent for all households (table 42). There is no appreciable change in 
the percentage of the total food cost represented by animal products when 
the data are studied by income groups. In Engel’s (1895:38-42) work 
with the Belgian budgets, the proportion of all food derived from animal 
products for all families was about 23 per cent, and the range was from 
approximately 16 per cent for the families in the lowest income group to 
about 2 7 per cent for those in the highest income group. These percentages 
merely indicate that animal food was a luxury in Belgitim even at that 
time (1853). Undoubtedly, if data were available for the food budgets 
of workingmen in that country at the present time, the percentage spent 
for animal food would be still smaller. 

- COMPARISON OF ALL POOD BY HOME CLASSIFICATIONS 

The average cost or value of all food used in the" households is compared 
according to the different home classifications in table 43. About 27 
per cent of the food used in the farm homes, and about 10 per cent of 
the food used in the town homes having gardens or livestock, was produced 
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TABLE 43. Comparison of the Average Annual Cost or Value of All Food 
> Used, by Home Classifications 
(87 families, Groton, New York) 


Home classification 

Farm 

Garden 

or 

livestock 

No garden 
, nor. 
livestock 



II 

^ 4*35 

$2 ,666.81 

64 

2 .67 1 

11.937-93'' 

12 

1.89 
Si ,985.00 

Adult male equivalent 

Average family income ^ 

Cost of purchased food per household 

Value of home-produced, food per household 

Total value of food used : 

Per household 

$ 818.18 
297,00 

1,115.18 

256.36 

$652.27 

71-75 

724.02 

271.06 

$ 579-50 

579-50 

306.34 

Per adult male equivalent 


at home. The average cost of all food per household was highest for 
the farm homes and lowest for the town homes with no gardens nor live- 
stock, but the farm families were considerably larger. The average cost 
per adult male equivalent exactly reverses this order. 

RELATION OF THE NUMBER OF ADULT MALE EQUIVALENTS IN A HOUSEHOLD 
TO THE TOTAL FOOD COST 

A study was made of the relation of the number of adult male equivalents 
in a household to the total cost of food, the data being arranged in the order 
of the number of adult male equivalents per household beginning with 
the lowest. The results of this study are given in table 44: 


TABLE 44. Relation of the Number of Adult Male Equivalents in a House- 
" hold to the Total Food Cost 
(84 households, Groton, New York) 


Adult- 

male- 

equivalent 

group 

Num- 

ber 

in 

group 

Average 

adult 

male 

equivalent 

Average 

family 

income 

Cost of 
purchased 
food 
per 

household 

Value of 
home- 
produced 
food 
per 

household 

Total value of 
food used 

Per 

house- 

hold 

Per 

adult 

male 

equivalent 

1 - 1*99 

19 

1-50 

$1,89905 

$ 404-11 

$ 39-32 

$ 443-43 

1294.79 

2-2.99 

37 

2.41 

I ,806.97 

608 . 00 

62.41 

670.41 

278.27 

3 - 3*99 

19 

3-25 

2 ,261.32 

688 . 05 

156-53 

844.58 

259 -95 

4 - 4*99 

5 

4-43 

2,253.20 

933.00 

112.00 

1 ,045.00 

236.00 

5 - 5*99 

4 

5.28 

2,225.50 

I ,032.25 

128.75 

1,161.00 

219.78 

All groups 

84 

2.65 

I ,977.06 

619-54 

84-58 

704. 12 

265,56 


Although the total food cost per household increased about ^162 per 
cent from households with the smallest number of adult male equivalents 
to those with the largest number, the cost per adult male equivalent 
decrease! approximately 25 per cent. 
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The decreasing cost ofT'ood per capita in larger families in a number of 
States and in other countries has been reported by 4he United States 
Labor Commissioner (1891 : 664 n 

THE SMALL TOWN AS A FACTORY SITE 

Some of the advantages and disadvantages of the small town as a factory 
site have already been brought out by the statistics in the preceding pages. 
Others, which cannot be measured in figures, have been formulated from 
the opinions of several factor}" employers and employees. A few of these 
advantages follow. 

The opportunities for the employees to omi their homes are good 
(page 15]. In fact, it has become almost imperative that the employees 
in the Groton factories should own their homes, since houses for rent are 
very scarce. 

Living expenses are lower in the small town, which provides a better 
opportunity to save money (page 32). 

The small town furnishes ample opportunity for cultivating garden 
plots. Ill case some of the employees are interested in something more 
than garden plots in town, there are usually opportunities to obtain small 
farms near at hand at reasonable prices. The work performed in gardens 
or on small farms is usually well compensated for by the products received 
(page 47 

I\Iost of the employees of a factor}" in a small town are lilcely to be 
natives of the town or of the surrounding community (page 6) . The fac- 
tory should be benefited by this more permanent and uniform labor force. 

Social and recreational work can be better organized and much more 
effectively conducted in the small-town factory than in the city factory, 
since there is very little competition from other sources in the small town. 
If there is good team work among the employees during their leisure 
hours, the same spirit usually prevails during the working hours. 

The principal disadvantages which this study has brought out are as 
follows : 

Wich' a rapidly expanding business, it is sometimes difficult to get 
sufficient labor. This was evidenced in Groton by the fact that the Co- 
rona Typewriter Company maintained four motor busses to transport 
employees from distant points (page 6). Even if the cost of operation of 
these busses wus covered by the fares charged the employees, the responsi- 
bility of w^atching this additional detail rested wdth the factory man- 
agement. 

employees mentioned as a decided disadvantage the 
possibility of the factory’s shutting down, with no other work available 
in the town. This w"ould mean a particular hardship to the employees 
who owned their homes. Not only would the value of the homes greatly 
depreciate in a town wdth no w^ork available, but there would be difficulty 
in disposing of the property at any figure. 

There seemed to be an op nion that the transportation problem is more 
serious rin the small town than in the city. Shipments of raw materials 
to the factor}^ are slower, and the difficulties in getting cars for shipping 
the finished product are greater, in the small town. It was also thought 
that freight rates are more advantageous to the city factory than to 
the small-town factory. 
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Home and Business Record of a Family ko. 

Prepared by Department of Farm Management, New York State College of Agriculture 
at Cornell University, Ithaca, N. Y. 

I. — County State Record for year ending 

Name Street No P. 0 

2. Members of Household 


Member 

Months 

at 

home 

during 

year 

Nation- 

ality 

Sex 

Age 

Years 

lived 

on 

farms 

SCHOOLS 

Highest 

attended 

Years 

Grade 
if in 
school 

I3is- 

tance 

Convey- 

ance 

Husband 



X 





X 

X 

X 

Wife 



X 





X 

X 

X 

Children 


X 











X 











X 











X 











X 











X 









Hired help 


X 



X 

X 

X 

X 

X 

X 



X 



X 

X 

X 

X 

X 

X 



X 



X 

X 

* X 

X 

X 

X 

Other 




1 

I X 

X 

X 

X 

I X 

X 






1 ^ 

X 

X 

X 

X 

X 





1 

X 

X 

X 

X 

X 

X 

Self-supporting 





































1 








Number of sons not at home during the year 

Number of daughters not at home during the year. 


3. Occupation of Head of Household 

When time is entered for work done on own farm or in own garden, write “ farm ” or “ garden ” in 

occupation column 


Firm 

Occupa- i 
tion 

Days 

employed 

Cash wages 

Bonuses or 
overtime 

WAGES NOT CASH | 

Total 

‘ Item 

Dollars 




$ 

$ 


$ 

$ 












1 





Other earnings 








Total 

X 

1 


$ 

$ 

X 

$ 

$ 


Miles to work, state road. 


.dirt road.. 


.Total. 


.Conveyance. 



4' Occupation of Other Members of Household 

Do not enter here the self-supporting members of household. When time is entered for work on own farm 
or in own garden, write “ farm ” or “ garden ” in occupation column 


; i 

i 

T»TAL 

Board 
farm help 

Member ; Occupation 

Convevance 

* 

ioaysj 

employed 

Rate of pay 

.. 

Cash 

Other 




S 

S 

. 

X 

* ; 






X 

j 






X 

[ 






X 

i 






X 

i 






X 

Received from roomers and boarders, members of family 

Xot members of family 

• 






Total 

' $ 




5 . The Home 


Value of buildings 

1 Atbe- 

I ginning 
( of year 

1 

j end of 
) year 

1 

i Item 

1 

Houss 

Other 

build- 

ings 

1 TOTAL 

Cash 

Other 

House 

! $ 

- 

i s 

Taxes, all kinds 

$ 

$ 

$ 

X 

Other (list kind! 

\ 

1 

i 

; Fire insuiance 

{ - 1 




X 



! 

Repairs, cash 




X 




Interest on mortgage 


1 


X 




Interest on average value, 








less mortgage, @ — % 



X 


Average value of house $ 

Depreciation 


1 

X 

• 

Average value of other buildings S i 

Rent paid 


1 


X 

Amount of mortgage S 


® Vc 

Total 

• 




What would house rent for per year, if 
owned by occupant $ 

Deduct appreciation, if any 



X 





Cost of upkeep or rent 





Number of rooms 

Per cent farm use 

7c 

% 

% 

^0 

Bathroom and toilet 

Dollars farm use 





Year last painted 

Dollars other use , 






General appearance; good, medium, poor 



6. Home Conveniences 


Item 

1 

^ Kind 

Amount 

Price 

Yearly 
cost or 
value 1 

i 

• FARM USE 1 

1 

TOTAL LESS 
FARM USE 

; Per ■ 
cent 1 

Value 

Cash ! Other 

1 

Light 

Electric 

X 

s \S j 1 

c 

$ |S X 

Heat 

Gas 

X 

1 



1 X 

Kerosene 

gal. 




’ 1 X 

Coal 

tons 

1 



1 

X 

furnace 

Wood 

cds. 

1 




X 

stove 

Kerosene 

gal. 

1 

1 




X 


Gas 

X 

X 1 i 




X 

Water 

Cit!« 

X { 

X ; 1 

1 





Telephone 

Pump inside 

X 

X 

j 





Pump outside 

X 

X 






Cistern 

X 

X 






Spring 

X 

X 






Open well 

X 

X ^ 

1 





X 

X 

X 





X 

Auto 









gasoline 

repairs 

insurance 

license 

depreciation 

other 

Other conveniences 

(list kind) 

X 

gal. 




Going to work 

X 

X 

X 

X 

X 



Other business 

X 

X 

^ ! 

X 1 

X i 



Pleasure 

X 

X 

X 

X 

X 

j 

X 

X 

X 

X 

X 

X 

1 X 

X 

X 

X 

X 

X 

X 

X 


X 

X 

X 

X 









• 









































$ 


Total yearly cost of conveniences $ 



7. Purchased Food 8. Miscellaneous JtCxpenses 


Kind 

Amount 

Price 

i Value 

KIND 

j FARM USE 
i . Value 

TOTAL 
Less farm 
use 

Meat products 

beef 

veal 

pork 

muttoa 

lard 

fish 

X 

lbs. 

X 

s 

X 

$ 


i • 


Books, papers, and magazines 

! 


$ 

lbs. 



Car fare 




lbs 



Charity 




lbs. 



Church 




lbs. 



Clothing 




lbs 



Doctors, dentists, and medicine 




Dairj' products 

milk 

creatu 

bufcttT 

chcCSG 

cottage cheese 

X 

qts. 

X 

‘X 

Educational 




Entertainment 


• 


qts. 



Furniture 




lbs. 



House supplies 




lbs. 



Insurance, furniture 




lbs. 



life 




Poultry and eggs 

poultry 

eggs 

X 

no. 

X 

X 

Laundry 




Organization dues 




doz 



Hired help (domestic) days 




Fruit 

X 



Stamps and stationery 




Vegetables 

X 



Traveling 




Honey 

lbs. 



War relief 




Maple syrup 

gal 



Washing, cleaning, etc., days 




Other groceries 

X 



Other expenses (list kind) 




Ice 

cwt. 







Total ^ X 1 

X 

$ 





Have you decreased the amount of me 
because of high cost 

%; milk %; eggs % 

at used 















Total 

X 

X 

$ 






g. Livestock Products 


Product ^ 

FOR HOME USE 

V 

SOLD OR TO 

BE SOLD 

Human food j 

Animal food 

Amount 

Value 

Amount j Value 

Amount 

Value 

Whole milk 

qts. 

$ 

qts. 

s 

qts. 

$ 

Cream 

qts 


X 

X 

qts. 


Skimmilk 

qts. 


qts. 


qts. 


Buttermilk 

qts. 


I qts. 


qts. 


Cheese 

lbs. 


X 

X 

lbs. 


Wool 

X 

X 

X 

X 

lbs. 


Eggs 

doz. 


X 

X 

doz. 


Hatching eggs • 

X 

X 

X 

X 



Day-old chicks 

X 

X 

X 

X 



Breeding fees, kind 

X 

X 

X 

X 



Hides, kind 

X 

X 

X 

X 



Honey 

lbs. 


X 

X 

lbs. 


Total 

X 

$ 

X 

$ 

X 

$ 


10. Miscellaneous Receipts 

Enter any money received for time or labor of hired help off the farm and for other things noted below 


RECEIVED FOR 

CASH 

HOME USE 

Amount 

Value 

Amount | 

Value 

Man'labor off farm 

days 

$ 

X 

1 X 

Team work off farm 

days 



X 

Machine work or use of oiiachinery 

days 



X 

Jury, assessor, etc. 

days 



X 

Cash rent for land 

acres 


X 

X 

Stock pastured, kind 



X 

X 

Boarciing stock, kind 



X 

X 

Rent of buildings, kind 



X i 

X 

Maple syrup, sugar 

gal. 

lbs. 


gal. i 
lbs. 1 


Lumber, posts, wood, etc. 





Insurance, kind 



X 

X 

Any other receipt 










Total miscellaneous receipts 

X 

$ 

X 

$ 



II. Crops 


CROPS GROWN DISPOSAL OF CROP - 


r-pnp 

’ 1 

Yield 

per 

acre 

1 ' For home use 

Sold or to be 
sold 

! Acres 

I 

1 ' Human food 

cron 

1 Animal food 

’ Amount 

Value 

Amount 

Value 

Amount 

Value 

$ 

Com for grain (shelled) | 

bu. 

1 

$ 


$ 

. 

Com for silag’e 

\ tons j X 

X 





Fodder corn (green weight) 

tons 

X 

X 





Sweet corn 

tons 







Potatoes 

bu. 







Field beans 

bu. 







Cabbage i 

tons 







Tobacco 1 

lbs. 



X 

X 



Root crops, kind 


bu. 

1 






Buckwheat 


bu. 







Oats and barley I 

bu. 

X 

X 





Oats and peas 

bu. 

1 X 

X 





Oats 

bu. 

’! 




1 


Barley 

bu. 

; 






Winter wheat 

bu. 

1 






Rye 

bu. 







Straw X 

X 

X : X 

X 





Alfalfa (No. cuttings ) | 

tons 

X 

X 





Hay, clover, timothy (No.i 
cut ) 1 

tons 

1 i X 

X 


1 



Oat hay 

tons 

X 

X 





Apples bearing 

bbls. 

1 






Cider apples, driers, and other! 
seconds | X 

cwt. 







Peaches bearing i 

bu. 







Cherries bearing j 

lbs. 

J 


X 

X 



Pears bearing | 

bu. 

' 






1 

_ .. ! 


i 






Fruit not of bearing age 


X 

X X 

X 

X 

X 

X 

X 










! 








Berries j 

qts. 

I 


X 

X 



Tomatoes | 

tons 

I 






String beans I 

cwt. 

1 


X 

X 



Green peas 


cwt. 

] 


X 

X 



Any other crops 



1 






r 




1 

1 








II. Crops {concluded) 


CROPS GROWN IDISPOSAL OF CROP 


CROP « 

Acres 

Yield 

per 

acre 

; For horn 

croo Human food j 

^ ' Sold or to be 

Animal food | 

i Amount | 

_ Value 1 

Amount | 

Value ! Amount | 

1 Value 

Other garden . 

X 

X 

X : X j 

S ’ 

X 

S : X 

1 ^ 

Total acreage of crops 


Total Values 

$ 

X 


1 $ 


Acres double-cropped 


Difference = acres used for 
crops 

Woods not pastured 

Woods pastured 

' ^ 

Other permanent pasture 

Other land pastured thruout 
season 


Farmstead, roads, fence rows 


Other land 


Total acres ^ 


12. Land Area 


ITEM 

ACRES 

SQUARE FEET 

Owned 



Cash-rented 



Share-rented 



Total area 



Garden 




NOTE; I. -Should equal total acres as given in part 12. 




13. Livestock 


KIND 

BPJEED 

BEGIN^JING 
OF mvR 

? ! 

1 END I SALES 

1 OF YEAR ! . 

PURCHASES 

NO. 

di^ 

during 

year 

HOME 

USE 

Total 

1= 

p! ! 


Value 

per 

head 

ojsr 

■3J 

■ Price 
per 
head 

Total 

re- 

ceived 

No. 

# 

Price 

per 

head 

Total 

paid 

No. 

Value 

Dairv 


i$ |S 


$ 

\$ : 

$ 

$ 


$ 

$ 



$ 

[ purebred 


, 1 1 



i 1 









Dairy 


i 1 1 i 


; i 









1 purebred 


i 1 i 

1 

i 

1 









Veal calves 


i 

1 












f grade 













• 




oUllS ^ — 

1 purebred 

















Beef cattle 

















Hcffses (No. mares 
) 















X 

X 

Mules 















X 

X 

Stallions 















X 

X 

Colts 















X 

X 

f breeding 

















Ewes -( 

[ yearling 

















Bucks 

















Lambs, weaned 

















Fattening sbeep 

















Brood sows 

















Boars 

















Other bogs 

















Pigs, weaned 

















Chickens 

















Ducks 

















Geese 







i 










Turkeys 

















Bees 















X 

X 

Totals 

X 

X 

X 

$ 

X 

X 

$ 

X 

X 

$ 

X 

X 

$ 

X 

T 

$ 



14. Farm Expenses* 15. Capital* 


! 

CASH 

OTHER 

ITEM^ 

Value at 
beginning 
of year 

Value at 
end of 
year 

Year help (months 

$ 

$ 

Land ('without buildings) 



Value of board fifmished year 
help (months ) 



Machinery, wagons, harness, etc. 



Feed, seed, and supplies 



Month help (months ) 



Livestock (part 13) 

• 


Value of board furnished month 
help (months ) 



Totals 


1 

Day help (days ) 



Average capital $ 


Value of board furnished day 
help (days ) 



i6. Siunmary 

Advertising • 



THE FARM 

RECEIPTS PART 

* Increase in capital 15 

1 

CASHj 

OTHER 

TOTAL 

Baling 



Barrels, baskets, bags, egg cases 



$ 

X 

$ 

$ ' 

Breeding fees 



Buildings, new 


I 

Crops for human food 1 1 

X 



Building repairs, roofing, paint, 
etc. 



Crops sold 1 1 


X 


Cash rent for acres 



Livestock for human food 13 

X 



Cash rent for pasturage 



Livestock sold 13 


X i 


Commissions, storage 



Livestock products for human 
food 9 

X 



Freight, express, etc. 



Livestock products sold 9 


X 


Drains 



Miscellaneous, home use 10 

X 



Hay, silage, stalks, straw 



Miscellaneous, cash 10 


X 


Feeds, grain bought for 1 
horses, cows, ^ poultry, i 

hogs, and sheep, including [ 
sale, beef-scrap, gnt, etc. j 



Total farm receipts 




EXPENSES 

Decrease in capital 15 

X 



Feed grinding 



Livestock purchased 13 


X 


Fence, wire, posts, staples, etc. 



Farm expenses 14 




Fertilizer 



Total farm expenses 




Lime 



Income from capital and family 
labor 




Manure 



Horseshoeing 



Interest on average capital 
® % 

X 

t 


Insurance 



Family farm income 




Lumber sawing 



Total earnings of head of household 
off the farm 3 




Machinery, wagons, harness, etc. 



Machinery repairs, tires, plow \ 
points, sections, etc. j I 



Total earnings of other members of 
household off the farm 4 


* 


Total family income 




Machines hired, as drill, har- 
vester, etc. 



Rent or upkeep 5 




Silo filling, corn shredding or 
husking 



Home conveniences 6 




Purchased food 7 


; X 


Threshing 



Miscellaneous expenses 8 


X 


Coal, oil, gasoline, etc., for farm 
use 

- 


Total family expenses 




Twine 



Available for savings 

$ 

X 

X 


NOTE: 2. — ^All farm expenses listed elsewhere 
in thk blank should be brought under this 
heading. 




















14. Fam Expenses {concluded) 17. How much was saved during the year $. 



CA^ 

OTHER 

Farm sliareof upkeep and opera- 
tion of auto 

$ 

$ 

Ice 



Milk hauling 



Milk bottles, cans, strainers, etc. 



Cow tester, acid, fees. etc. 



Registration fees 



Seed, grass 



Other ^eds, plants, trees 



Spray materials 



Stamps and stationery for farm 
use 


\ 

1 

Telephone and toll for farm use 



Taxes including school tax, farm 
share 



Veterinary, medicines, disinfect- 
ant 



Any other farm expenses 


















Total 

% 

1 
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AX ECOXOIMIC STUDY- OF DAIRYING* OX 1G3 FARMS 
TX ?IERIvLMER COUNTY, NEAY YORK 

E. G. ]\riSXER^ 


The results of a cost study concerning production problems on certain 
New York dairy farms, reported in tins publication, were obtained in 
the summer of 1919 and apply to the year ending Aprir3o, 1919. 



For the United States, the price level of ** all commodities ” for the 
twelve months for which the results apply was 201 as compared with that 
for 1913 as 100. Thus the financial situation prevailing for the year 
when the results apply was a general price level of more than twice the 
average for 1913, just preceding the World War. Whenever conclusions 
are drawn from this report, therefore, they should always be with* ac- 
knowledgment of contemporary currency values, 

^ D. G. Card, L. D. Somers, and E. B. TerBush, jr., assisted the writer in the field work. 
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REGIONAL CONDITIONS 

Herkimer County is a’ long, narrow county at the foot of the Adifondacks. 
The northern half is of little agricultural value because" of its mountainous 
character. The southern half varies widely in topography and soils, 
but is generall3' more adapted to successful farming than is the northern 
half. The iMohawk River, fidwiiig east, about equally divides the south- 
ern half of the county. The West Canada Creek, coming from the north, 
joins the iMohawk at Herkimer. The faims included in this study are 
north of the iMohawk, and in the West Canada Creek valley or on the 
uplands ‘adjacent, in the towns of Herkimer, Fairfield, Newport, and 
Nor^^ay. Of the total number, 54, or 33 per cent, are classed as valley 
farms. Many of the farms are situated at an elevation of from 1200 to 
1600 feet above sea level. The average elevationris 941 feet. 

No soil sun^ey has been published for Herkimer County. The soils 
of the West Canada Creek valley range from gravelly sandy to clay loams. 
This is a new valley. Its territory was once an old lake bed. Trenton 
limestone outcrops in some places, and the soils of some farms, occasionally 
the pastures as well as the crop areas, are influenced by it. 

In the town of Fairfield there are many strong dark glacial soils, often 
in need of drainage and some lime but othemfise rich soils. These have 
resulted from weathering of calcareous shale rocks. Whenever pastures 
are found on such soil they are veiy abundant. The many rich pastures 
of the Canada Creek and Fairfield regions, together with an abundant 
summer rainfall, provide natural advantages for the production of summer 
milk, and for many 3^ears Herkimer County cheese in the larger markets 
was a brand of quality. 

In another class are those non-calcareous, glacial till soils derived from 
dark gra}^ shales and sandstones, probably of the Volusia, Lordstown, or 
Wooster series. The Volusia occupies level to rolling hilltops and is 
underlain with a heavy brown subsoil. The Lordstown comprises the 
steeper phases. In the vaUeys and along the hills are the deeper and 
better soils of the Wooster series. Most of these soils need lime and are 
much less productive potentially^ than those of the two preceding classes. 

Herkimer County is primarily a dairy county. There are four large 
condenseries, at Newport, Middleville, Frankfort, and Little Falls, and 
in 1918 there were 22 milk stations and 22 cheese factories in the county. 
The cheese factories are rapidly being closed and the milk is going to the 
condenseries, a change which the war stimulated in many New York 
regions. 

^ TENURE AND AGE OF FARIMERS 

No selection of farms was made other than to include largely dairymen 
delivering milk at Herkimer, Kast Bridge, Middleville, Newport, and 
Poland. Of the 163 farmers, 107 owned all of the land they farmed, 
2 owned part and share-rented additional land, and 6 owned part and 
cash-rented additional land. There were 3 7 who share-rented and 1 1 who 
cash-rented all of the land they operated. The average acres per farm 
were- 153 acres for owned farms, 179 acres for share-rented farms, 217 
acres for cash-rented farms, 188 acres for farms part owned and part 
share-rented, and 273 acres for farms part owned and part cash-rented. 
The average acres rented for farms part owned and part share-rented 
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were 130, and for farms part owned and part cash-rented 45. The average 
for ail farms was 168 total acres, of which 68 acres, or 40.5 per cent, were 
in crops, and 91 atres, or 54.2 per cent, were in pasture. The balance, 
5.3 per cent, was farmstead, roads, woods, fence land, and waste. The 
average distance to milk stations was 2.8 miles. The average age of the 
farmers was 47 years. (Table i.) 


TABLE I. Tenure, Location, Size, Distance to Station, and Elevation, of 
Farms, and Age of Farmers 


• 

Farms 

ow’ned 

Farms 

share- 

rented 

j 

I 

Farms 

cash- 

rented 

Farms 
part 
owned 
and part 
share- 
rented 

Farms 
part 
owned 
and part 
cash- 
rented 

All 

farms 

Total number of farms 

107 

37 

II 

2 

6 

163 

Number of valley farms 

32 

X5 

3 

2 

2 

54 

Number of upland farms .... 

75 

22 

8 


4 

109 

Per cent of upland farms .... 

70 

59 

73 


67 

67 

Acres farmed per farm 

153 1 

179 

217 

188 

273 

168 

Acr^ owned 

153 j 




228 

no 

Acres share-rented 

179 


O'-' 

130 


42 

Acres cash-rented 

1 

217 

AK 

16 

Acres of crops 

61 

74 

91 

80 

nrJ 

98 

68 

Acres of pasture 

84 

94 

120 

100 

1 I3I 

9X 

Miles to milk station 

2.8 

2.5 

2.8 

0. I 

3-9 

2.8 

Elevation of farms (feet) .... 

942 

925 

1 ,004 

550 

1 .036 i 

941 

Age of farmers (years) 

49 : 

41 

44 

36 

50 i 

• 

47 


The distribution of ages of operators is shown in table 2 : 


TABLE 2. Age of Operators 



Number of farmers of each age 


Age (years) 

Owner 

Share- 

renter 

Cash- 

renter 

Owner, 

share- 

renting 

additional 

land 

Owner, 

cash- 

renting 

additional 

land 

All 

farms 

21 


I 




I 

22 


I 




I 

25. 

2 

I 




'Z 

28 

I 

4 




0 

29 

2 




I 

0 

* 

30 

I 

I 




0 

2 

31 


2 




2 

32 


I 




I 

33 

4 





4. 

34 

2 

2 


I 



35 

4 

2 




0 

6 

36 

I 

I 

2 



# 

A 

37 

I 


2 



*T 

rt 

38 

5 

2 

I 

I 

r 


0 

8 

39 

I 




3 
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TABLE 2 {concluded) 




Number of farmers of each age 



Age (years) 

i 

! 

Owner 

Share- 
1 renter 

1 

Cash- 

renter 

Owner, 

: share- 
renting 
additional 
land 

Owner, 
cash- ^ 
renting 
additional 
land 

All 

farms 


3 

4 

4 i 

I 1 

I 




1 4 

4^^ • ‘ * 

2 


1 


6 

4* 

AO 

I 


! 


' 5 

4** 





i 

4d * 

i 1 

1 I 



I 

6 

44 

2 




1 4 

4v) 

Af. 

2 


2 



4 

4^ 

A*7 

5 

I 1 





5 

4/ 

48 .... 

2 

I 


I 

5 

4^ 

ACi 

2 

I 




3 

4y 

3 

I 


I 



4 

O'-** • 

KT 




I 

O’*'*** 

zo 



I 



1 b 

0-^ 

C '2 

0 

6 

I 


1 


1 7 

OO •*••••••••' • 

ZA 

2 

I 



I 

I 4 

04* * * 

3 

2 


I 



1 4 

00 

z 6 

I 


! 


3 

O'^ 






3 

0 / 

z^ 

0 

3 

I 




4 

• . • , 

ZQ . . 





3 

O7 

4 

I 




5 

fij 

2 



I 

6 

62 , 

0 

2 

2 


1 


4 


A 




I 

’5 

I 

'“'0 

6 a 

*T 

I 





'-'4 

6 z 

*2 





3 

3 

'-'O * 

67 

0 

3 





68 

I 





I 


I 



! 


I 


I 





I 

/O'**'* 







Total 

107 

37 

II 

2 

6 

163 


COSTS FOR ALL CATTLE 

The costs are for feed, bedding, labor, hatding milk, use of buildings, 
use of equipment, interest, and miscellaneous charges. 

Feed 

Home-grown feed for cows was charged at its farm value, that is, the 
market value less the cost of marketing. Purchased feed was charged at cost. 

Grain and other concentrates 

On the farms studied, 95 per cent of the cuneentrates were purchased 
and Sgrper cent were by-products. About two-thirds of the home-grown 
grain was oats. The average price of grains purchased was $62.20 per 
ton (table 3). In Herkimer County in 1919, 26 per cent of the feeds 
used by cattle were unmixed and 74 per cent were compounded. In 



TABLE 3. Concentrates Used by 4136 Cows, 1410 Heifers, and 230 Herd Buies 
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Broome Count}^ four A^ears earlier, 02 per cent v/ere unniixed and iS per 
cent were compounded. Feed-manufacturing Companies have made 
special efforts, thvu agents and in advertising, to stimulate the use of 
compounded feeds. It is probable that the tendency among dairrmen in 
most parts of the State is to use more of the compounded ready rations. 
The labor of mixing is thus dispensed with, hlainr dairtmen buy in less 
than ton lots, for which some retailers make a charge of $2 per ton over 
ton-lot prices. But even with the extra labor and small-lot charges, 
equal nutriment can generall}^ be purchased cheaper in by-products. 
Perhaps many have been influenced by convenience, constancy of dealers’ 
supplies, and persuasive arguments. 

Succulent feed ^ 

Silage tvas charged alike on all farms at $7 per ton (table 4). Of the 
163 farms, 92, or 56.4 per cent, used silage. The quantity averaged 
57 tons per farm for the farms using it. Small quantities of other succulent 
feeds were used. The average value of all succulent feed was $6.80 per 
ton. 

Dry forage 

The average value of hay was $19.63 per ton (table 5). Some straw 
and com stover were used. The average value of these was $8.71 per 
ton. Of the total tons of home-grown dry forage used by cattle, hay 
constituted 89.8 per cent. Of the total hay, excluding mixed hay, 20 
per cent was leguminous. 

Pasture 

Dairy cattle pastured 14,765 acres (an average of 3.04 acres per animal 
unit), in addition to meadow land pastured after hay was cut. The 
average value of pasture land was $38.77 per acre. 

Pasture cost included the following items: 5 per cent interest on the 
average value of pasture land; the share of the total farm taxes chargeable 
to pasture; labor and materials in making and repairing pasture fences; 
cash paid for pasture; charge for pasturing meadovrs; and expenses for 
mowing, seeding, and fertilizing pastures. Receipts from stock taken in 
to pasture were deducted to get the net cost of pasturing the farmer’s 
own stock. This charge was apportioned to the different classes of stock 
on the animal-unit basis according to the number of days pastured. 
Interest represented 51.7 per cent of the cost, and fence upkeep 17.9 
per cent. Taxes averaged 0.8 per cent of the average value of the land. 

The dates of turning the cattle out to pasture in the spring varied from 
May I to Jime i, and of stabling in the fall with full bam rations from 
September i to November 15. The average date of turning out in the 
spring was May 13 and of stabling October 29, allowing a pasture period 
of 169 days. 

The average acres of meadow land pastured after the hay was removed 
was 46 per farm. The charges given for use of these meadows averaged 
$65.70 per farm, or $1.43 per acre. Cattle pastured meadows an EPverage 
of 31 days per farm pasturing. Thus the average charge was $2.10 per 
day for this feed. Labor in building temporary fences or in herding was 



TABLE 4, Succulent Feed Used by 4136 Cows, 1410 Heifers, and 230 Herd 'Bulls 
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Kind of feed 

Home-grown: 

Com silage 

Corn (green) 

Sweet corn 

Turnips and rutabagas . . . 

Potatoes 

Mangels and beets 

Millet 

Oats 

Oats and buckwheat 

Oats, peas, and buckwheat 

Alfalfa 

Clover 

Rowen 

Total home-grown ... . 

Purchased; 

Skimmilk 

Corn silage 

Total purchased 

Total succulent feed 

Total succulent feed except- 
ing skimmilk 



TABLE 5. Dry Forage Used by 4136 Cows, 1410 Heifers, and 230 Herd Bolls 
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itieltided under labra', no! in the charge for meadows. Tlie cost of pasture 
was Sit. 3 5 per cattle unit for the season, or 6.72 cents per day. Exclud- 
ing the charge for use of meadows, the cost was ^9^2 5 per cattle unit, 
or 5.48 cents per day. In Broome County in 1915, with land that averaged 
$20.25 ^cre, the cost was $4.83 per cattle unit, or 3.04 cents per day. 
No meadow charge was included there. 

Statements were obtained from 152 farmers as to the amount of repair- 
ing of pasture fences in the year covered by the records, as compared with 
the normal for recent years. Of those reporting, 82, or 53.9 per cent, 
replied that the repairs in the record year were about as they had been for 
several years past. The average, however, was 121 percent of normal, 
indicating that the attention to pasture fences was about. one-fifth more 
than usual. The extremes were 10 per cent and laoo per cent of normal. 

A summary of pasture costs is given in table 6. The numbers of stock 
pastured, and the distribution of the cost of pasture, are given in table 7. 

TABLE 6. Cost of Pasture 


(14,765 acres of pasture land valued at $572,399 = $38.77 per acre) 


Items 

Farms 

having 

expense 

Cost 

Interest at 5 per cent 

163 

163 

76 

149 

ia8 

$28,616 

Taxes 

Amount paid for pasture 

4*013 

2,000 . 
9.789 

Charge for pasturing meadows 

Posts 

Barbed wire 

140 

82 

10 

^ *0/7 

Woven wire 

. 81 

Staples 


Grass seed 


-152 

Fertilizer 

0 

54 

'Z 788 

Human labor: 

On fences 

162 

33 

2 

Mowing, reseeding, and fertilizing pastures 

v 5 • /Oo 
2 II 

9 4 

Other human labor 

Horse labor: 

On fences 

TzLQ 

T OC 7 

Mowing, reseeding, and fertilizing pastures 

10 

T 

C'? 

Other costs. 



X 

u 

Total 

163 

10 


Received for pasture 

Poo *304 
218 

. ^ 


Difference (=^cost of pasture) 

163 

$55 .086 



Feed and milk price ratios 

The ratio of feed prices to milk prices gives some indication of the 
fevorableness of the dairy business for making money. On the Herkimer 
County farms studied, the average price for rmlk per hundred pounds as 
produced was slightly less than the cost of ioq pounds of concentrates; 
on Broome County farms in 1915, it was i.i times the cost of 100 poimds 
concentrates. It averaged 8.5 times the price of silage in Herkimer 
County and 6.6 times the price of silage in Broome County. It averaged 
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TABLE 7. Stock Pastured, and Distribution of Pasture Cost 


• i 

Kind of stock 

1 

Niunber 
of farms 
pastur- 
ing 

Number 
of animals 
pastured 

Average j 
number | 
of days 
pastured 
per farm 
pastur- 
ing 

Equiva- ; 
lent in 
animal 1 
units for 
entire 
season 

Amount 

charged 

Cows 

163 

4.139 

i 169 

4 . 139-0 

$45,377 

Heifers one year or over 

143 

671 

169 ! 

193.5* 

3.48S 

Heifers under one year 

I17 

554 

158 

228.9 

2,953 

Herd bulls 

139 

169 

165 

126.4 

X.405 

Bulls to be sold, ^ 

2 

2 

132 

1-5 

9 

Total cattle 


5.535 


4.689.3 

$53,232 




Animals units of other stock 

26 

70.5 

H 

31.5 

$ 371 

Horses 

81 

257 

81 

124.8 

1.379 

Colts 

8 

18 

163 

8.8 

104 

Total 


345-5 


165 . 1 

$1,854 





Acres of pasture per animal unit, 3.04. 

Cost per cattle imit of farmer’s own stock, $11.35. 


slightly over three times the value of hay per .100 pounds in each of the 
regions. In each region, in the stabling period, the ratios of prices for 
mSk produced to feed values were slightly higher than for the year. 
Compared with the ratios in Broome County, silage was cheap in Herkimer 
County, grain was relatively expensive, and hay was about the same. 
The charge for use of pasture was about twice as much in Herkimer 
County as in Broome County when the charge for use of meadows is 
excluded. Part o*f this greater cost was due to interest and taxes on 
pasture land, which is more valuable in Herkimer County, and part to 
increased fence charges, due to advance in cost of materials, higher prices 
for labor, and more than the normal amount of attention to fences. 

The comparative data are given in table 8 : 


TABLE 8 . Price Averages and Ratios for Broome and Herkimer Counties 



Broome 

County, 

1915 

(149 farms) 

Herkimer 

.County, 

1919 

(163 farms) 

Per cent of pounds of concentrates purchased 

96 

A 

94.6 

K A 

Per cent of pounds of concentrates home-grown 

Per cent of concentrates by-products 

91 

82.3 

86 

Per cent of concentrates unmixed 

26 . 2 

Per cent of concentrates compounded 

X7.7 

$29 -93 
1:0.35 

1 .0 

4.1 

73-8 
$^I . 81 
1:0.32 
2.5 

$19-56 

$8.96 

Average price per ton of concentrates 

Ratio of price of concentrates to price of hay per ton 

Per cent of tons of hay fed cattle, purchased 

Per cent of tons of hay, leguminous 

Average price per ton of hay ; . . . 

$10.35 

$ 5-49 

Average price per ton of other dry forage 
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TABLE 8 {concluded) 


Average price per ton of silage 

Average price per ton of other succulent feed 

Average value of pasture land per acre 

Per cent of total charge for use of pasture represented by interest. 
Per cent of total charge for use of pasture represented by fence 

upkeep 

Per cent of total area in pasture 

Cost of pasture per cattle unit for season, excluding charge foj* 

p^turing meadows 

Ratio of price of concentrates per 100 pounds to price of milk. . 

Ratio of price of silage per 100 pounds to price of milk 

Ratio of price of hay per 100 pounds to price of milk 

Ratio of price of concentrates per 100 pounds to average price 

received for milk in stabling period 

Ratio of price of com silage per 100 pounds to a%^erage price 

received for milk in stabling period 

Ratio of price of hay per 100 pounds to average price received 

for milk m stabling period 

Ratio of price of concentrates to average price of silage 


Broome 

County, 

1915 

(149 farms) 

Herkimer 

County, 

^ 1919, 

(163 farms) 

$ 5-00 
$ 3-51 
$20.25 
70.0 1 

$7.00 

$6.25 

$38.77 

65.8 

20.9 ! 

33 - 9 - 

22.8 

54-2 

$4-83 

1:1.09 

1:6.56 

1:3.17 

$9-25 

1:0.96 

1:8.51 

1:3-05 

1:1. 21 

1:1.12 

1:7.24 

1:9.86 

1:3-50 

1:0.17 

1:3*53 

1:0. II 


Bedding 

The bedding charge was apportioned to cows, heifers, and herd bulls 
on each farm. Most of this charge W’as for oat straw grown on the farm. 
Shavings and sawdust are usually purchased whenever it is necessary 
to buy bedding. The data are given in table 9 : 


TABLE 9. Bedding 


Kind of bedding 


Total herds 

Cows 

Heifers 

Herd bulls 

Num- 
ber of 
farms 
using 

Amount 

(tons) 

Value 

Num- 
ber of 
farms 
using 

Value 

Num- 
ber of 
; farms 
using 

Value 

Num- 
ber of 
farms 
using 

Value 

Home-grown: 










Oat straw 

135 

656.5 

Ss. 510.00 

134 

$4,133.00 

1 lOI 

$997 

93 

$389 

Barley straw 

I 

6 

18.00 

I 

9.00 

1 I 


I 


Oat and barley 






I 




straw 

2 

17 

143.00 

2 

98.00 

2 

33 

2 

12 

Wheat stm-w 

5 

12. 5 

84.00 

5 

78.00 

2 

4 

I 

2 

Oat and spring- 










wheat straw 

I 

6 

48.00 

I 

24.00 

I 

16 

X 

8 

Hay 

I 

3 

45.00 

I 

30.00 

I 

10 

I 

5 

Sax^ust 

3 

4-75 

7.50 

3 

7 • 50 





Tanbark and saw- 








dust 

I 

2 

20.00 

I 

15.00 

' r 

s 



Total home- 



1 

1 


i 




grown 



$5,884.50 


$ 4 , 394-50 


$1,071 


$419 

Purchased: 










Straws 

9 

15-95 

$148.00 j 


$148.00 





Shayingp 

21 

1 . 089 

428.00 1 

21 

399 - 90 

A 

'$25 

2 

$4 

Sawdust 

23 

92 5 

185.50 

I -8 

182.59 



I 

1 

Total purchased 



$761.50 I 


$729.50 

$27 ^ 


1 $5 

Total bedding.. . . . . 



$6 , 646 . 00 ! . . . 

$5,124.00 .... 

$1,098 


$424 
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Labor 

No cost records of labor on these farms were aTaiiable. The operators 
were asked to stat^ a wage per hour that would represent what it would 
cost to hire a person equally efficient to do the work they were doing, and 
also to give rates for other classes of help. No diiterences were made 
between siimmer and winter rates. 

The variation in the wages asked is shown in table 10: 

TABLE 10. Vajeiiatiox in Wages Asked (Rates per Hour) 


Value per hour 
(cents) • 

Class of labor 

Operator 

Operator's 
! wife 

Hired 

man 

All other 
labor 





I 





I 





3 




I 




I 

I 

15 




2 



II 

7 

27 



0 



I 

I 



2 

25 

23 

28 



I 




I 



I 


5 

3 


25 

32 

25 

i 

32 


I 


4 

25 

52 

10 




• 

II 

2 

II 


II 

4 

6 


I 


2 


35 

2 1 

9 

I 

3 


1 




2 1 





1 

I 





I 1 





I 









Total 

161 

102 

76 

133 



10. 

IS- 

IS- 

18. 

20. 

22. 

23. 
25- 

26. 

27. 

28. 
30. 
31- 
33 - 
35 * 
40. 

45 - 

50. 

60. 

70. 

75 - 

80. 

90. 


The classification of human labor is shown in tables ii and 12. Of 
the work for which classification is shown in table 12, 51.8 per tent was 
performed by the operator, 11.7 per cent by the operator’s wife, 16.3 
percent by the operator’s children, and 20.2 percent by other labor. This 
indicates a total of 79.8 per cent by the operator and his family. A milk 
price, to be fair, must reflect fair pay to these members of the family for 
their efforts. Low rewards for labor on the farm do not encourage the 
younger generations to remain. 

The average rate at which labor w-as charged was 35 cents an hom% but 
for operators it was 41 c'ents, for operators* wives 32 cents, and for hired 
men 27 cents. The rates for the operators* daughters were about 5 cents 
less than for the sons. 
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TABLE ir. ‘Classification of Human Labor for Cows 



Hours 

Value 

Per cent 
of total 
hours 

Average 
price 
charged 
per hour 

Operator 

334.071 

75-. 352 

1 17,269 

27.792 1 

44.573 ; 

5,020 

4.415 

6,301 

117.694 

5,806 

23.693 

S 137.765 

50.4 

$0,41 

Operator’s wife 

24.045 

i II . 4 

0.32 

Operator’s sons: 

10-15 years old 

3 .587 

1 2.6 

0.21 

i 6 “ 2 i vears old 

7.912 

4.2 

0.28 

Over 2 1 years old 

14,067 

6.7 

0.32 

Operator’s daughters: 

10-15 years old 

923 , 

1 .013 

0.8 

0.18 

16-21 years old, 

0.6 

0.23 

Over 2 1 vears old 

1. 715 i 

1 .0 

0.27 

Hired men 

32,362 i 

17.8 i 

0.27 

Hired women 

1 .355 

0.9 

0.23 

Other help 

6,515 

3.6 

0.27 



Total 

661 ,986 

$ 231,259 

100.0 

$ 0.35 




TABLE 12. Total Human Labor for All Cattle 


Pasture period 


Farms Hours 


Winter period 


Farms Hours 


Total 


Hours Value 


Labor for cows: 
Milking: 

Operator 

Operator’s wife . . 
Operator’s sons : 


160 

96 


72 ,924 
41^756 


160 

60 


62 ,197 
23.813 


135. 121 

65.569 


years 

16-21 years 

Over 21 years 

Operator’s daughters: 

10-15 years 

16-21 years 

Over 21 years 

Hired men. 

Hired women 

Hired boys 

Other help (unclassified).. . 
Feeding and care of cattle, 
and care of utensils and 
products: 

Operator 

Operator’s wdfe 

Operator’s sons: 

16-21 years 

Over 21 years 

Hired men 

Operator’s brothers. ...... 

Other^labor on cows: 

Operator 

Operator’s wife 

Operator’s sons: 

10-15 years 

16-21 years 


17 

21 

28 

9 

7 
9 

68 

8 
4 

17 


149 

60 

I 

5 

20 

I 


8 ,840 
8,582 

12.145 


15 

20 

29 


5.737 

7.155 

10,699 


14.577 

15.737 

22 , 844 


3.634 

2,513 

4.446 

35.217 

2.953 

1 ,642 
8.458 


3 

5 

5 

61 

7 

3 

II 


1.344 
1 ,902 

1.855 

24.065 
2 ,661 
838 
5.136 


4.978 

4.415 

6,301 

59.282 

5.614 

2 ,480 

13.594 


36.179 

4.593 


149 

54 


147,836 184,015 
5,068 9,661 


632 

1. 135 
4.635 

252 


4 

7 

23 

I 


3,162 
6.788 
26,886 
1 ,182 


3.794 

7.923 

31.521 

1.434 


3 . 0 S 2 

75 


II .853 
47 


14.935 

122 


768 

559 


1.924 

7 .702 


2,692 

8,261 
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TABLE 12 ‘.cofidudzdj ' 


Pasture period ■ Winter period i Total 


. Farms Hours 

Farms : Hours ; Hours 

Value 

Labor for cows (confd} : ^ 

Other labor on cows (cofifd ) ; ;> 
Operator’s sons (co.it'd ) : 

Over 21 years > ... . 

Operator’s daughters, io-| 

ic years .1 .... 

S40 

42 

1 ,600 

192 

1.171 


12 ,966 

13 .806 

•42 

26,891 

192 

3.052 

3 . 133 


Hired men ' 


25.291 


Hired "woinen | ... . 



Hired bo vs ^ ! ..... 

Other help (unclassified)., j ..... 


I ,S8i 

A . 133 


Total labor for cows .... 1 

T^fj.bnr for heifers (taq farms) 

258,865 

j 

i 

403. 12 1 

661 ,986 

41.145 

II.I88 

63 

714.382 

$231 ,259 
16,881 
4 .v 555 

24 

^252,719 

Labor for herd bulls (148 farms) 

Labor for veal calves (4 farms) 

Total human labor 



Of the total time on cows, 53 per cent was spent in milking, 36 per cent 
in feeding and in care of cow^s, product, and utensils, and ii per cent in 
other labor (table 13). 


TABLE 13. Distribution of Labor on Cows, by Operations 


• 

Total 

hours 

Per cent 
of total 

JMilking * 

350,512 : 

53 


Feeding, and care of cows, product, and utensils 

238,348 

36 

Other labor 

73 . 126 

11 

Total 

66 r ,986 

100 




Horse labor was charged at the rates believed by operators to represent 
the cost of this item. The average was 20 cents per hour. The hours 
and the value of horse labor are given in table 1 4. 


TxlBLE 14. Horse Labor 


j 

Farms 

Hours 

Value 

1 

Horse labor for cows 

15S 

62 

53 

38,619 

1 ,668 
352 

^7.715 

330 

67 

Horse labor for heifers 

Horse labor for herd bulls 

Total horse labor . . . 


40.639 

$ 8,112 
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Hauling milk 

Charges for hauling miiic consisted of the value of human and horse 
time, the charge for the use of automobile and tmck, and cash paid for 
• hauling. Charges for wagons and other equipment used in d'elivering the 
milk were included under use of equipment. 

The human-labor charge represented 47.4 per cent of the totalbost, the 
horse-labor charge 42.9 per cent, the automobile charge 0.9 per cent, and 
the cash paid 8.8 per cent, of the total cost of hauling milk from farms to 
nailk plants (table 15). Of the total human time spent, 22.4 per cent was 
in cooperation with neighbors. When milk is hauled in cooperation, the 
chores may be finished earlier in the day and much more extra work 
accomplished before noon than when the faimer breaks into the morning 
by hauling his own milk. Of the human time spent in hauling, 81.6 
per cent was represented by time of operators. The advantages of 
operators going with milk are that business can be attended to, and the 
chore work can be delegated to others. On many farms the operators 
must do both. 

TABLE 15. Charges for Hauling and Delivering to the Milk Stations 
201,676 Hundredweight of Milk 



Total 

Value 

[ Time spent hauling 

1 independently 

Time spent hauling in 
cooperation 


Num- 
ber of 
farms 

Hours 

spent 

Total 

Per 

cent 

Num- 
ber of 
farms 

Hours 

spent 

Value 

Num- 
ber of 
farms 

Hours 

spent 

Value 

Human labor: 
Operator 

132 

12 

15 

67,396 

5 1 555 

7 1 5S9 



103 

0 

11 

51,896 

^.339 

6,404 


42 

4 

4 

15. 500 

1 ,216 

1 , 185 

216 


Hired man . 
Operator’s son . 





Operator’s 
father .... 

I 

216 





I 


Operator’s wife 

2 

337 



> 

337 


. 


Operator’s 
children. . . 

6 

T,l8l 




815 


I 

366 


Operator’s 
brother .... 

I 

336 



I 

336 




Total human 
labor . . . 
Horse labor .... 
Use_ of automo- 
biles and trucks 1 


82,610 

143.322 

532,013 

29,016 

617 

1 47 4 
42 9 

0.9 

iiS j 

i ^ i 

64, 127 
108,184 

524,237 

22,057 

617 

50 

' 18,483 
35,138 

$ 7,776 

6,959 

Cash paid for | 
hauling regular- 
ly 

; 43 


5,940 

8 8 

i 

•• ! 













Total cost.. . 
Amount received 
^ for hauling milk 

4 


4167 , 5-86 

5£i8 

100 0 

j 


$46,911 



514.735 

Net cost of haul- 
ing milk . . . 



566 , 768 




















Use of buildings 

Values at the beginning and at the end of the year, of the dairy cattle 
bams, yards, buildings for storing equipment used for cattle, milk houses, 
tubs, vats, ice houses, and pump houses used for dairy cattle, are given 
in table 16. The values of silos have been omitted, since the charge for 
silage covers the use of the silo. 
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TABLE 16. Value of Buildings 



May I 

, 191S 

May I 

, 1919 



Farms 

Value 

Farms 

Value 

• 

Daii*}" and cattle bams, vards, buildings 



, 


for storing equipment used for cattle . 

163 

$251 ,106 

163 

$252 , 167 

Alilk houses i 

71 

8 ,609 

72 

8.709 

Milk tubs : 

I 

6 1 

I 

6 

Milk vats ^ 

I 

20 1 

I 

20 

Ice houses 

38 

3.985 

3S • 

3 .985 

Share of pump houses 

2 

35 

2 

; 35 

Tr>tal - 


$263 ,761 


$264,922 





Average value, $264,341 
Increase in value, $i , 161 
Average value per farm, $r ,622 


The average of these values was $1622 per farm. The charges for 
building repairs and additions during the year totaled $9245 (table 17). 
The depreciation on buildings was $8084, or 3.1 per cent of the average 
valuation. 

The charge for use of buildings was distributed to cows, heifers, and 
herd bulls in the proportion that each represented of the total number of 
cattle units. 

TABLE 17. Charges for Use of Buildings 



Number 
of farms 

Cost 

New buildings and ^building repairs: 1 

Purchased lumber 

Shingles 

51 

15 

17 

I 

$ 2,215 

183 

962 

I 

Roo&ig 

Hardware 

Paint 

0 

149 

225 

39 

4 

Glass 

84 

Q 

Sand 

Gravel 

3 

Cement 

21 

390 

238 

8 

Stanchions 

4 

jMaterials from farm ; 

Sand and gravel 

I 

Lumber 

2 

; 48 

182 

New planking 

4 

Logs 

I 

45 

100 

Water buckets 

I 

Additions 

I 

400 

i 717 

’ 51 

10 

Silos 

i 2 

Windows 

4 

Glass and windows 

I 

Siding 

I 

i 70 

40 

1 25 

25 

1 I 

Doors 

I 

Iron posts *. 

I 

Patching and painting 

I 

Sawing lumber 

1 
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TABLE 17 (con chided) 


1 

j 

bTamber 
or farms 

Cost 

Xew buildings and building repairs {contu:iied)\ 

Labor: • 

Hired 

Farm 

24 

37 

20 

10 

$i ,107 

1 .203 
701 
106 

Horse 

Board of labor 

Total . . 


$ 9.245 
13.217 

640 

2 ,827 

1.339 

Interest on 1 3|T ■'^t 3 p’er eont 


Insurance « 


. ... 


Decreased value 

Total 



$27,268 

2,500 

Less increase in value 


Xet charge for use of buildings 1 



$24,768 





Apportionment of cost 



Number 
of farms 
having 
expense 

Amount 

charged 

Cows 

163 

160 

153 

$20,519 

3.4^1 

828 

Heifers 

Herd bulls . . 


Total 


$24,768 


* # 


There are arguments in favor of arranging the barn so that the animals 
will head outward. The most important of these is that such an arrange- 
ment allows driving thru to load manure. Where manure is hauled daily, 
this saves labor. Other arguments are that milking machines can be 
used to better advantage, less time is required in cleaning the barn and in 
bedding the cattle, there is practically no occasion during the pasture 
season to go in front of the cattle except to fasten and unfasten stanchions, 
and hay nan come down chutes at the side of the mows. 

Some arguments in favor of heading the animals inward are that with 
this arrangement feeding requires less labor, and litter carriers can be 
used to better advantage. In dairy sections the arrangement on the 
majorit}’' of farms is for the animals to head outward. 

On the farms studied, 85.7 per cent headed outward but only 70.8 per 
cent of the bams were arranged to be driven thru (table 18). There were 
plank floors in 36.4 per cent and straight stanchions in 91.4 per cent of the 
bams. *0n 85.1 per cent of the farms the cattle were turned into the yard 
or driven to pasture for water. Of the total number, 8.7 per cent used 
buckets. 



Ax Ecoxomic Study of Dairyixg, Herkimer .County 21. 


TABLE iS. Barn Arrangement and ‘Facilities 


* ArTangement ' 

• 

Number ; 

of {.arms ; 

Per cent 
of total 

Cattle heading inward ! 

1 

2.^ i 

14-3 

Cattle heading outward ! 

138 i 

35.7 

Driving thru basement possible i 

115 ! 

70.8 

Ivlanure wheeled out 

40 1 

i 24.8 

Manure pitched thru window 

3 1 

1.9 

hlanure carrier used ! 

1 4 * 1 

2.5 

Concrete floor. ' 

100 

61 7 

Plank floor ^ 


^ 6 . 4 . 

Concrete floor partly covered with plank ‘ 

<jy 

3 

1-9 

Straight stanchions 

148 

91.4 

Swing stanchions . 1 

14 

8.6 

Water in vard ^ 

124 

77.0 

Water buckets 

! U 

8.7 

Other arrangements for water in barn i 

10 

6.2 

Water in pasture ! 

13 

8.1 


Use of equipment 

The value of the different kinds of equipment used with daii^^ cattle, 
and the purchases of and repairs to equipment, are shown in table 19. 


TABLE 19. Value of Equipment, Purchases, and Repairs on Equipment 


• 

May I, 191S 

May I, 1919 

! Purchased 

equipment 

Repairs on 
equipment 

Num- 
ber of 
farms 

Value 

of 

equipment 

Num- 
ber of 
farms 

Value 

.of 

equipment 

Num- 
ber of 
farms 

Value 

Num- 
ber of 
farms 

Value 

Milk cans 

160 

?8 ,651 .00 

161 

$7,927.00 

16 

$ 330 00 

73 

$ 248.40 










Testers, bottles, and so forth 

I 

12 00 


19.00 

I 

7.00 



Milk or feed scales 

64 

445 00 

64 

445.00 





Separators 

27 

1,322 00 

29 

1,443.00 

2 

130.00 

I 

3-50 

Churns and butter workers. 


272 00 

45 

272.00 





Milk pails and strainers. . . 

163 

745 50 

163 

736 . 50 

104 

239-45 

4 

9.75 

Milking machines 

14 

4,024 00 

18 

5 ^ 592.00 

4 

1,798 00 

II 

238.00 

Milk wagons 

141 

6,132.00 

153 

6,632.00 

14 

858 00 

97 

1,069.50 

Share of farm automobile . 

9 

1,450.00 

10 

2,050.00 

r 

750 00 

7 

192.00 

Water pumps 

6 

30S.OO 

6 

323 00 



I 

33.00 

Gasoline or steam engines. 

15 

1,650.00 

16 

2,069 00 


464 00 

3 

79-00 

Feed grinders . . . 

3 

117.00 

4 

157.00 

2 

40.50 



Water tanks 


I ,6ir .00 

77 

I ,627.00 

2 

55.00 

3 

10.00 

Water heaters ... 

I 

40.00 

I 

40 00 

. 




Share of other water sj'stem 

143 

18,194.00 

144 

18,574.00 



25 

748.40 

Share of lighting system 

II 

945 ■ 00 

13 

1,055.00 

2 

no . 00 

I 

20.00 

Ice tools 

35 

237-00 

36 

317.00 1 

I 

90.00 

I 

4.00 

Feed trucks 

3 

12.00 

3 

12.00 ! 





Litter carriers 

4 1 

205.00 

4 

205.00 i 

■ 




Wheelbarrows _ . 

105 

324.00 

118 

408.00 ' 

■ 18 

loi . 75 

1 I 

1 1. 00. 

Clijjping machines . . . 

78 1 

521.00 

86 

589.00 

II 

86.00 

37 

86.25 

Whitewashing outfits 

35 

306.00 

36 

316.00 

3 : 

1 17.00 



Milking tubes, milk-fev'cr 









outfits, and so forth 

8 1 

16.00 

8 

16.00 



I 

3 00 

Baskets 

93 1 

150.50 

94 

147.ro 

40 

67.0s 

1 • 


Brooms 


262 . 00 

157 

262 . 00 

136 

284 . 90 



Forks 

154 

603 00 

154 

694 . 00 

103 

227 . 84 



Shovels 

147 

247 .00 

I 147 

248 . 00 

120 

218.45 

2 

1.80 

Sprayers 

48 

39.50 

1 32. 

59.50 

23 

42.03^ 
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TABLE 19 (concluded) 


i 

' 

May I, 191S 

May I, 1919 

Purchased 
equip meifc 

Repairs on 
equ pment 

Xum- 
ber of 
'arms 

Value 

of 

equ pment 

Num- 
ber of 
farms 

Value 

of 

equ pment 

Num- 
ber of 
farms 

Value 

Num- 
ber of 
farirrs 

Value 

Curr3-'combs and brushes. . . 

102 

5126 50 

103 

S126.50 

65 

$ 62.45 

I 

0 

0 

Rope 

3 

5-00 

3 

5-00 

5 

5.10 



Halters .... 


4 00 

2 

4.00 





Bull staffs and rings. . . . 

8 

S.oo 

10 

II .00 

9 

7.75 



Lanterns 

123 

241.50 

123 

241.50 

41 

65.55 

13 

12.00 

Calf pails . . 

24 

26.50 

25 

29.50 

10 

11,60 



Milking stools 

2 

2.00 

2 

2,00 

I 

1,25 



Globes 

r 

2,00 

I 

2.00 

31 

28.10 



Water troughs 

45 

933 . 00 

46 

945.00 

I 

16.00 



Water rams 


106,00 

5 

106.00 



I 

6.35 

Automobile trucks .... 



I 

740 . 00 

I 

• 740.00 



Water buckets 

7 

732.00 

8 

782.00 

I 

50.00 

2 

22.00 

Motors 

I 

50.00 

I 

150.00 

I 

100.00 

I 

4.00 

Rent for whitewashing outfit 





8 

20.00 



Ensilage shovel 

I 

2.00 

I 

2.00 

I 

1.35 



Kicker chains 

I 

i 2.00 

I 1 

2.00 





CVi?rin<t 

I 

1 . 00 

I ! 

1 .00 

4 

6.45 



Hand clippers 

I 

i 3-00 

I 

3-00 





-Kerosene engines — 

I 

130.00 

2 

269.00 

I 

119.00 

I 

2.50 

Metal strainers 

j • 


I 

2.00 

I 

2.25 



Use of spray pump. . . . 

i ■ • 




I 

1.50 



Cheese cans . 

i ^ i 

9.00 

I 

9.00 





Milk carts 

[ 1 


I 

5.00 

I 

5-00 



Hire of clipping machine . 





I 

2.50 



Human labor .... 







13 

208 32 

Rent of cans 





5 

27,00 



Miscellaneous 


1 10.00 







Total. ... . . . . 

iS 5 i .732 00 


$56,065.60 


$7,203.82 


$3,003,27 


The charges for the use of equipment (table 20) include interest at 5 
per cent on the average value at the beginning and at the end of the 
year, cost of equipment purchased during the year, repairs on equipment, 
and decreased value less any increase in value. This cost was apportioned 
to different parts of the enterprise for each farm. The depreciation on 
equipment was S5873, or 10.9 per cent of the average valuation. 

On May i, 1919, 18, or ii per cent of the 163 farms, were using milking 
machines. On February i, 1918, there were eight counties in the State 
in which 5 per cent or more of the farmers were using milking machines.^ 


TABLE 20. Charges for Use of Equipment 



Numbei 
of farms 
having 
expense 

Cost 

Interest 

163 

160 

$2,702 

7.204 

3.003 

Equipment purchased 

Repairs 

141 


Total 


$12 ,909 

4.334 

Less increase in value 




Net charge for use of equipment 


$8,575 




2 Census of the agricultural resources of New York, 1919. 
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TABLE 20 U on chided , 
Apportionment of cost .* 


» 

Number 
of farms 
having 
expense 

Amount 

charged 


163 

S7.517 

Heifers 

150 

850 

Herd bulls 

120 1 

208 

Total. 

• i 

163 

S 8 ,575 

1 



These were: Jefferson, 8 per cent; Chenango, 7.6 per cent; Delaware, 7.2 
per cent; St. LaMTence, 6.2 per cent; Madison, 6 per cent; Lewis, 5.1 
per cent; Cattaraugus, 5.1 per cent; and Putnam 5.1 per cent. The 
average for the State was 2.7 per cent. 

The shortage of labor has hastened the introduction of mechanical 
milkers. With 15 cows or less, the investment in a milking machine and 
the cost of operating it are high per cow. Thus the one-man dairy, where 
the machine is much needed, can least afford it. Not only are the invest- 
ment and the cost of operation high per cow in a small dairy, but very 
little time is saved, if any, by the use of a machine in such herds.' A dairy 
farm, to be most efficient, must be large enough to support a two- or three- 
man dair\", so that labor-saving equipment can be afforded. Many 
dair}'’ farms are so small that they support only a one-man herd. The 
owner of such a farm cannot afford help, and consequent^ is tied closely 
to his work. 

Adjusting the size of the farm business to the most effective unit often 
reqiiires capital, which the farmer does not have. Frequently he is of such 
age that he does not wish to make use of the credit necessary to increase 
his area or remodel his buildings so as to keep more cattle. In many cases 
boys have left the farm, and dependable help is scarce, and there is no 
tenant house for the hired man. These conditions often make the fanner 
who is out of debt decide to reduce his business rather than increase it. 
vSome farms are operated by young men who are heavily in debt and not 
in a position to incur further indebtedness in order to purchase cattle. 
All of these situations tend to keep the dairy enterprise smaller than 
the unit for most efficient operation. Usually the size of the herd is 
limited by the size of the farm. Any increase in the size of the herd in 
most cases means the farming of more land. Occasionally this may be 
(lone by I'enting or by purchase. 

I nterest 

Interest at 5 per cent was charged on the average value of cattle, and 
on the investment in feed and supplies kept on hand for cattle (tables 
21 and 22). The charges for interest on use of buildings, use of equipment, 
and use of pasture h^ve been included under those items. Probably the 
rate used should have been 6 per cent. 
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TABLE 21. INTEREST ox Average Value of Cattle 



Total 

average 

numbei 

from 

inventor}^ 

» 

Total 

average 

value 

from 

inventor}’- 

r. 

Interest 
at 5 

per cent 

Number 
of farms 
having 
expense 

Cows. . . . 

' 4.1355 

$588,219 

§29,412 

163 

Heifers 

I ,407.0 

65.754 

3.292 

160 

Herd bulls 

231*5 

17.440 

i ^74 

152 

Veal calves. ....... 

4.5 

58 

I 

I 

Total . . _ 1 

5.778.5 

$671,471 

S33.579 . 



TABLE 22. Interest ox Average Value of Feed and Supplies Kept on Hand 


Average 
value of 
feed i 
and 

supplies 
on hand 

Total herds ' 

i Cows * 

! , 

1 Heifers 

1 

[ 

Herd bulls 

Number of 

1 farms 
ha\dng 
expense 

Interest 1 
at 5 i 

per 1 

cent j 

[Number ofj 
1 farms I 
[ having j 
expense j 

1 Amount ‘ 
charged | 

Number of 
farms 
having 
expense 

1 

Amount | 
charged 

Number of 
farms 
having 
expense 

Amount 

charged 

I133.641 

163 

$ 6 , 6 S 4 

t 

163 1 

1 

$5,419 

155 

$1,025 

i 

IIS 

$240 


Miscellaneous costs 

There are many expenses that must be classed as miscellaneous costs. 
The most important are: salt, condimental feeds, veterinary fees, tax an 
and keep of a cow dog, telephone, fly repellents, grinding feed, dues to the 
Daiiymien’s League, and herd and dairy inspection. The data on miscel- 
laneous costs for the herds studied are given in table 23. * 

Jt is sometimes said that the sucessful dairyman is the one who is his own 
veterinarian, who keeps down the numerous small items of expense, and so 
forth. The miscellaneous costs amounted to only 6 cents per 100 pounds of 
milk. While it is important to be economical in all phases of dairy operations, 
the most important items of expense are feed and labor. Many of the 
miscellaneous costs, such as disinfectants, fly killers, records and papers, 
and veterinary expenses, indicate the degree of careful attention which a 
dairyman gives to his herd. Such expenses often result in increased income. 



TABLE 23. Miscellanb:ous Costs 
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TABLE 23 {concluded) 



Breeding fees . 10 $165.00 

Rent of bull 2 30.00 
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RETURNS FOR ALL CATTLE 

The returns from dairc- cattle are grouped as follows: (i) milk and 
millc products, (2) appreciation on cattle, (3) manure recovered, and. 
(4) miscellaneous returns. 

Milk and milk products 

Milk sold wholesale 

The number of dairymen delivering to various plants is shown in table 
24. Very little shifting from one plant to another occurred. ^ During the 

TABLE 24. Number of Dairymen Delivering to Various Plants 


International Milk Products Co i, 

Nestis Food Co., part year j 

Borden’s Condensed Milk Co 

Borden’s Farm Products Co 

T, O. Smith’s Sons 

J. E. Rosasco 

Newport Alilk and Cream Co., I^Iay i to Sep- 1 

t ember 30, 1918 | 

N. A. Van Son, October i to November 16, 1918 
J. E. Rosasco, November 17, 1918, to March 31, 

1919 

Max Blum, April i to April 30, 1919 

Sanitary Milk Co 

E. D. Potter 

Lovier and Putnam 

Lev}^ Dairy Co . . .^ 

Little Falls Dairy Co 

Levy part year, Nest 14 part year 

Levy part year, Borden’s part year 

Levy part year, retail part year 

Borden’s part year, International and Nestle part 

year 

Borden’s part year, Newport Milk and Cream Co. 

part year 

International part year, Borden’s part year 

International and Nestle part year, cheese factor^’ 

part year 

Borden’s part year, cheese factory part year 

Borden’s part year, Rosasco part year 


Location of plant 

Number 

of 

dairymen 

delivering 

milk 

I^Iiddleville 

39 

Newport 

36 

Fort Plain. . . 

I 

Kast Bridge 

29 

Poland 

17 

Newport 

13 

Herkimer 

6 

Herkimer 

4 

Herkimer 

I 

Middleville 

3 

Little Falls 

I 

IMiddleville 

I 

Middleville, Newport. . 

I 

Middleville 

I 

New'port, Middleville. . 

I 

Newport 

3 

Middleville, Newport . . 

I 

Middleville 

3 

Newport 

I 

Newport 

I 


Total 


163 


period from May 16 to May 31, 1918, sixteen producers delivered 203,918* 
pounds of milk valued at $5682, and from September 16 to September 
30 fifteen producers delivered 87,189 pounds valued at $2684, £or all of 
which the producers received no pay owing to the failure of the company 
handling their milk. This is 1.4 per cent of the total value of milk delivered 
by the 163 farmers. The data are given in table 25. 



TABLE 25. Returns from Milk vSold Wholesale 


58 
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Figure 3. relation between time of freshening and DisTRiBUTioN''foF 

PRODUCTION, FOR HERDS PRODUCING MORE THAN 45 PER CENT OF THEIR 
MILK IN THE SIX MONTHS NOVEMBER TO APRIL 
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The leaning toward the summer system in the farms studied is shown by 
the proportion of milk produced in the stunmer period (figures ^2 and 3 b 
In the six winter, or stabling, months, Nov'ember to Aprjl inclusive, 36.8 
per cent of the wholesale milk was produced, and in the summer months 
'63.2 per cent, or nearly two-thirds. 

The fact that a much larger proportion of the milk is produced in summer, 
when prices are lower than in winter, for the State as a whole and especially 
for the dairies here studied, means that a simple average of the twelve 
monthly prices of milk of a given fat content is higher than the average 
price received by farmers. For example, the weighted average test of 
milk for the 163 "farms was 3.53 per cent, and the weighted average price 
was $2.98 per 100 pounds. The average of the twelve monthly prices, 
which were for milk ranging in test from 3.33 to 4.03 per cent, was $3.27, 
and the average of the twelve monthly prices on a basis of 3. 5 3 -per-cent 
milk, which was the average test for the year, was 83.24 per 100 poimds. 
These prices are, respectively, 29 and 26 cents, or 9.7 and 8.7 per cent, 
higher than the actual average price of 82.98. 

. In Broome County, New York, in 1915, the weighted average price of 
milk which tested 4 per cent, was $1.64 per 100 pounds. The simple 
average of the twelve monthly prices received was $1.70, a difference of 
only 6 cents per 100 pounds. Relatively more of the milk was produced 
in vdnter in this area than in Herkimer County. 

The average butterfat test was 3.53 per cent for the year, but varied 
from 3.31 per cent in April to 4.03 per cent in November. A difference 
of 4 cents per 100 poimds of milk for each o.i per cent of butterfat was 
allowed by purchasers of milk in each of the months of the year under study. 

Milk retailed and milk products sold 

Five farmers sold some butter, three made some cheese, and six retailed 
part of the milk (table 26). The total value of milk products sold was 

TABLE 26. Milk Products Sold 



Xum- 
ber of 
farms 

Pounds 

of 

product 

Pounds 

of 

fat 

Price 

Total 

value 

Butter 

5 

658 

559 

$0.64 

$ 422 

Cheese 

3 

! 1,164 

422 

0. 17 

198 

Milk retailed 

1 6 1 

56,824 

1,971 

4.42 

2,512 

Total 



2,952 


$3,132 






Milk a}td milk products used 

The average amount of milk used per operator’s family was 2613 pounds. 
On eight farms milk was furnished to the hired help, the average amount 
per family being 2212 pounds. Milk used in the households was credited 
to cows at 20 cents less per 100 pounds than the average price received 
for all milk for the year, to allow for hauling charges. On 46 of the farms, 
or 28.2 per cent, some butter was made for family consumption. The 
average amount used per family making and using butter was 74.6 pounds. 
Most of the skimmilk was fed to the hogs. The data are given in table 27. 
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TABLE 27. Milk axd Irs Products Used ox Farms 



! Xum-- 
tfcr of 
' farms 

1 Pounds 
' of product 

' Pounds 
of 

i tat 

Price 

Total 

value 

Milk tis&d : 






Familv 

; 

425 ,926 

15.625 

iS 2. -So 

Sii ,910 

Hired men 

b 

17 .69S 

64S 

1 2.77 

491 

Milk Droducts used: 






Skimmilk : 






Familv 

5 

8,069 


; 0 41 

33 

Hogs 

' 31 

53.233 


0.37 

! 198 

PoultIA' ....... 

2 

2,255 


! 0.31 

i 

Buttermilk : 



i 

i 


Familv . 

; 4 

; 5^2 


! 1.20 


Hogs 

4 

, 910 

1 

1 0,55 

. 

Butter, familv use 

46 

3.430 

I 2,916 

j 0.55 

1 ,872 

Cream, familv use .... 

4 

401 

80 

1 20.00 

80 

Cottage cheese, famify use 

I 

100 


1 5-00 

5 

Total milk and its oroducts 




1 


used, except that fed tc 




1 


cattle .... 



19.267 


$14,608 

Equivalent in pounds of 



i 

milk* . . . 


511,112 


i 





i 


Milk used : 




i j 


Heifers 

L 35 

443.361 

16.235 

$3.35 

$14 ) 84B 

Bulls to be kept 

54 

53,769 

1.943 

3.33 

1.757 

Calves to be vealed ... . . 1 

5S 

99.509 

3.658 

3.17 

3,156 

Milk products used : ; 






Skimmilk : j 






Cows . 1 

^ 1 

2,650 


0.23 

6 

Heifers j 

16 ! 

46 538 


0.34 

159 

Bulls to be kept ... j 

4 ! 

1 ,884 


0.42 

8 

Calves to be vealed . . . ' 

I ! 

500 


j 0.20 

z 

♦ ! 

Total milk and its product:^; 




1 


fed to cattle ... 1 



21,834 


^ 19.935 

Equivalent in pounds of, 






milk * ; 


647,211 





1 

1 




Total equivalent in pounds of inilkl 

I 





excluding buttermilk 

1 

1 

1 .158, .323 

41,101 

i 




* Excluding buttermilk. 

Appreciation on cattle 

Appreciation and depreciation were calculated in the f olloYC^ihg manner : 

Cattle were charged with the first inventoiA^ and all purchases of dairy 
cattle. From this amount were deducted the credits for cattle sold or 
used, hides, and the second inventory. 

Cows were charged with the inventory at the beginning, cows purchased, 
and heifers that became cows. From this amount was deducted the sum 
of the values of cows sold or slaughtered, cow hides, and the inventory 
at the end. 

Heifers were charged with the first inventories, heifers purchased, and 
value at birth of heifers born during the year. They were credited with 




* The difference between the charges and credits to cattle here is $49,746. When $332 for deacon and dead calf hides, and $18,797 for other calves, is deductec 
the resulting net appreciation on cattle is $30,617. • ' 
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heifers sold and slauglitered, value at time of freshening of heifers that 
freshened during the year for the first tin\e, heifer hides, and. inventories 

at the end. f ... . 

Herd bulls were charged with the inventories at the beginning, herd 
bulls purchased, and value at birth of bull calves born during the year 
and to be kept for future service. They were credited with .herd bulls 
sold and slaughtered, hides, and the inventories at the end. 

Veals and bulls to be sold were charged with the inventories at the 
beginning, purchases, and value at birth of veal calves and of bulls .to be 
sold that, were bom during the year. They were credited with veals and 
bulls sold or slaughtered, hides, and the inventories at the end. 

The depreciation on cow-s was 333,759, or 5.7 per cent of their average 
value. The appreciation on heifers was $56,048,^ which is $79.68 per 
cattle unit, or 8.5 per cent of their average value. The appreciation on 
herd bulls was $5890, and on veals and bulls to be sold $2438. The net 
appreciation on cattle, found by deducting the depreciation on cows from 
the appreciation on other cattle, was $30,617, or 4.6 per cent of the average 
cattle valuation. 

A summary of the appreciation and depreciation on each part of the 
enterprise is given in table 28. 

Calves bom during the ^^ear were charged to heifers, herd bulls, and veals 
and bulls to be sold, at their value at birth, and were credited to cows, 
but were not included in returns from cattle. 

Of the live calves born, 14.7 per cent were heifers started, 34.2 per cent 
were heifers vealed or sold to be vealed, 1.3 per cent were bulls to be kept, 
45.9 per cent were bulls to be vealed or sold for vealing, and 3.2 per cent 
were deaconed (table 29). Of the cows freshening, 3.8 per cent aborted 
and 2.1 per cent gave birth to dead calves not premature. 

The average value of live calves at birth was $5.24. Heifers to be raised 
averaged $7.20, bulls to be raised $6.65, heifers to be vealed $4.86, and bulls 
to be vealed $4.94. Calves deaconed averaged $2.14 each. 


TABLE 29. Number of Calves Born During the Year and Value at Birth 



Num- 
ber of 
farms 

Num- 

ber 

Per cent 
of 
live 
calves 

Value of 
each 
at birth 

Total 

value 

Hewers vealed or to be vealed .... 

Heifers raised or to be raised 

Bulls vealed or to be vealed 

Bulls to be kept 

Other bulls sold or to be sold ... . 

Calves bom dead, aborted 

Calves bom dead, not premature . . 

Heifers deaconed 

Bulls deaconed 

154 

135 

163 

44 

13 

67 

60 

20 

22 

1 ,241 

535 

1.667 

49 

25 

148 

79 

46 

68 

34-2 

14.7 

45-9 

1-3 

0.7 

1-3 

1.9 

$ 4.86 
7.20 

4-94 

6.65 

13-64 

2.02 

2.22 

16,037 

3.851 

8,242 

326 

13* 

75;^ 

93* 

151 

Live calves 

Tolial value, including value of 
hides and carcasses 


3.631 

100.0 

. . » . r . 

fc-24 

$19,041 

$19,129 






* Value ’of hides and]carcasses. 
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On 46 farms there were vealed 245 calves from ’what the farmers con- 
sidered to he good cows. On ,142 farms there wfere 450 heifers, valued at 
$50,100, which freshened in that year for the first time. 

A comparison of results for Broome County, New York, in 1915 with 
those for this region is given in table 30. In Broome County 44 per 
cent of the live calves were raised, while in Herkimer Coimty only 16.7 
were raised. The difference may be due partly to the fact that in Herkimer 
County the general practice is to raise a smaller proportion of the calves, 
or that the price level was double the pre-war level and this discouraged 
the raising of calves. 

The average price received for calves in Herkimer County was two and 
one-quarter times that received in Broome County. 

TABLE 30. Proportion of Calves Raised, Broome and Herkimer Counties 



; Broome County, 

j Herkimer Count^^ 

i 


149 farms 


163 farms 


Xum- ' 

Per 

1 Value 

1 Num- 

Per 

Value 


ber i 

cent 

i of each 

! ber 

cent 

of each 


of ; 

of live 

at 

i of 

1 of live 

at 


farms ; 

calves 

birth 

1 

: farms 

i calves 

1 

birth 

Heifers to be raised or sold .... 

140 ! 

37 4 

S3 05 

135 

1 

i 14.7 

$ 7.20 

Bulls to be kept 

50 1 

2 8 

! 4 19 • 

44 

j 1-3 

6.55 

Bulls sold or to be sold 

42 1 

3-8 1 

1 4 15 : 

13 

0.7 

13-64 

Calves vealed or sold to be vealed 

137 1 

47-8 

1.76 : 

163 

80. 1 

4.91 

Calves deaconed j 

1 

51 1 

8.2 1 

I 0" j 

22 

3-2 

! 2.14 

1 

1 

i 

1 

1 

i 

100.0 

S2.34 


100. 0 

? 5-24 

i 


' Manure recovered 

The average quantity of cattle manure recovered for use on crop land 
was 7.4 tons per cattle unit, and the average value per ton at the bam was 
$2.60. ^ 

The credit for manure was apportioned to cows, to heifers, and to herd 
bulls according to the average inventory'- of cattle units (table 31). The 
value of manure per cattle unit was $19.34. 


TABLE 31. Manure Recovered 


Total herds | 

. _ ____ i 

Cows j 

Heifers 

' Herd bulls 

Tons 

Value 

i 

i Tons Value 1 

1 ! i 

1 

Tons i 

1 

Value 

Tons 

Value 

37,243 0 

$96,832 

1 1' 

1 30. 836 8 1 $80,173 

5,173 6 

$13,435 

1.232.6 

§3 .204 


As in other pursuits, so in agriculture, the point where an additional 
increment of cost or of quantity fails to yield an increased return cor- 
responding to that resulting from alpreviousty added increment, is a point 
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upon which much of good economic practice hinges. From experimental 
results it is apparent that the greater value of increased crops for each 
ton of manure used is obtained when the applications are relatively light, \ 
and that with each additional ton added after a light application the 
returns are diminished. In order to get the most out of manure, light appli- 
cations are usually to be recommended. However , where crop land is limited 
and mahure is plentiful, as in most dairy regions, much heavier applications 
than would permit of the most efficient use of manure are necessary. 

On the farms studied, there were 30.7 cattle units, besides the horses 
and other stock, per farm. Since the acres of crops averaged 68 per fam, 
this is an average of 2.2 acres of crops per cattle unit. The usual rotation 
in this section is com silage one year, oats one year, hay about three years. 

If 13.6 acres, or one-fifth of the crop area, were manured each year, the 
cattle manure would provide for an application of 16.7 tons per acre. 
This would average 3.3 tons per acre per year, or 16.7 tons per acre every 
five vears. The other manure w^ould increase this somewhat, but it is 
probable that the meadows are cut more than three years on an average. 

According to the State Census previously referred to (page 22), 15.1 
per cent of the farms used manure spreaders. The counties in which the 
largest proportion of farms used spreaders were: Genesee, 36.3 per cent; 
Seneca, 35.5 per cent; Orleans, 30.6 per cent; Livingston, 28.7 per cent; 
Alonroe, 25 per cent. In the intensive dairy counties the proportion of 
farms using manure spreaders was approximately one-third of these western 
New York counties. One reason for this is that in the above-named 
cotmties much of the land is level, but probably a more important reason 
is that little stock is kept in these general farming and fruit regions and 
it is desired to make the manure go as far as possible by thin spreading. 

Tn dairy regions, crop land is so limited and manure so plentiful that there 
is little difficulty in getting over all the land in each rotation with a very 
heavy application. 

Miscellaneous returns ^ 

Feed bags sold constitute the chief miscellaneous receipts for cattle 
(table 32). 

TABLE 32. Miscellaneous Returns 


Item 

Number 

of 

farms 

having 

receipt 

Total 1 
amount 
received 

Credited to 

Cows 

Herd 

bulls 

Insurance 

I 

$ 50 

48 

1 50 


Breeding fees 

2 

$48 

Feed bags 

136 

7 

T ! 

2 ,264 

25 

ir 

2 ,264 

25 i 

II 


Cement bags 


Other receipts 

I 





Total 


$2,398 

$2 ,350 

$48 






SUMMARY OF COSTS AND RETURNS 

The costs and returns for each part of the enterprise given in the previous 
tables are summarized in table 33. 
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^ 3S 

COST OF PRODUCING MILK AND BUTTERFAT 

The cost of production is reported both as herd cost^ and as cow cost 
for milk sold wholesale. In computing the herd cost, alL returns from 
dair\’ cattle except milk sold wholesale were deducted from all dairy-cattle 
costs. In computing the cow cost, charges and credits to cows .only were 
considered, heifers being charged at their value at freshening, and the 
cost of keeping herd bulls being charged to cows. 

The herd cost of production was S3. 8 5 per 100 pounds of milk, or $1.09 
per pound of butterfat (table 34). The cow cost of production was $3.60 


TABLE 34. Summary of Cost of Productxg and Delivering to Market 201,676 
Hundredweight of Milk Containing 712,649 Pounds of Butterfat, 163 Farms 



Herd cost 

(41 cows, 




1407 heifers, 232 herd 

Cow cost (4136 cows) 


bulls, 4 veals; 




Per 100 

Per 

Per 100 

Per 


pounds 

pound 

pounds 

pound 


of milk 

of 

of milk 

of 


sold 

butterfat 

sold 

butterfat 

Costs: 





Grain 

$ 0 . 82 

$0.23 

So. 76 

$0.22 

Succulent feeds 

0.25 

0.07 

0.22 

0.06 

Dry forage 

1. 17 

0.33 

0.95 

0.27 

Pasture 

0.26 

0.08 

0.22 

0.06 

Bedding 

0 03 

0 01 

0.02 

0.01 

Human labor 

U25 

0.35 

I.I5 

0.32 

Horse labor 

0.04 

0.01 

0.04 

o.or 

Hauling milk 

0.33 

0.09 

0 33 

0.09 

Use of buildings 

0. 12 

0.04 

0. 10 

0.03 

Use of equipment 

0.04 

0 01 

p.04 

0.01 

Interest on cattle 

0.17 

0.05 

0.14 

0.04 

Interest on feed and supplies 

0.04 

0.01 

0.03 

0.01 

Cost of keeping herd bulls 



0.06 

0.02 

Depreciation on cows 



0. 17 

0.05 

Miscellaneous 

0.06 

0.02 

0.06 

0.02 

Total costs 

$4-58 

Si. 30 

$4.29 

$1.22 

Returns other than milk sold wholesale : 





Milk sold retail, and milk products sold 

$0.02 

$0 01 

$0.02 

$0.01 

Milk and its products used on farm. . 

0.07 

0.02 

0.07 

0.02 

Milk and its products fed to cattle, . 



0. 10 

0.0^ 

Appreciation 

0. IS 

0.04 



Calves and calf hides 



0.09 

0, O'; 

Manure 

0.48 

0. 14 

0.40 

0. II 

Miscellaneous A 

O.OI 


0.01 







Total 

So. 73 

$0.21 

$0.69 

$ 0.20 

Cost of milk or butterfat at market 

$3.85 

S1.09 

! $3.60 

$1.02 

Average price of all milk sold wholesale 

2,98 

0.84 

2.98 

0.84 

Difference 

0 . 87 

0-25. 

0.62 

0. 18 

Average price received for milk sold 





wholesale, paid for 

2.94 

0. S3 

2.94 

0.83 

Loss 

0.91 

0.26 

i 

0.66 ! 

0. 19 
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for milk an<i Si. 02 per pound of fat. Feed exeluding the charge for 
pasture, and human labor, represented 79 per cent of the net cow cost of 
producing all rnilk. 

The cost of production includes a charge for delivering to the receiving 
stations. The average price received for all milk sold wholesale for which 
the producers were paid, was $2.94 per 100 pounds, or 83 cents per pound 
of fat. The loss, therefore, was 91 cents per 100 pounds of milk on the 
herd basis, or 66 cents on the cow basis. The loss per pound of fat was 26 
cents on the herd basis, or 1 9 cents on the cow basis. The large loss on heifers 
resulted in a herd cost per 100 pounds of milk 2 5 cents higher than the cow 
cost. One of the reasons for this loss was that the milk charge to heifers 
was more than one-fourth of the appreciation on them. 

CAPITAL invested FOR MILK PRODUCTION 

The average investment for milk production was 810,284 per farm, 
$405.29 per cow, $7.83 per hundred pounds of milk, and $2.22 for each 
pound of butterfat produced (table 35). Slightly over one-third of the 
capital was invested in cows, one-third in pasture land, and less than one- 


TABLE 35. Capital Invested for the Production of 21,395,026 Pounds of Milk 
Containing 756,702 Pounds of Butterfat, 163 Farms 



Total 

capital 

Per 

cent 

Per 

farm 

Per 

cow 

Per 100 
pounds of 
milk 

produced 

Per 

pound of 
butterfat 
produced 

Cows 

$588,219 

35.1 

$3 .609 

$142.22 

$2.75 

$0.78 

Herd bulls 

17,440 

1 .0 

107 

4.22 

0.08 

0.02 

Other cattle 

65.812 

3-9 

404 

15-91 

0.31 

0.09 

Buildings 

264,341 

! I 5 -S 

I ,622 i 

63-91 

1.24 

0.35 

Equipment I 

53.899 

3-2 

3 SI 1 

13-03 

0.2^ 

0.07 

Pasture land 

552.931 

33-0 

3,392 j 

133-69 

2.58 

0.73 

Feed and supplies . . . . i 

133. 641: 

8.0 

819 I 

32-31 

0.62 

0. 18 

Total 

$i ,676,283 

100.0 

$10,284 

$405.29 

$7-83 

$2.22 

Interest at 5 per cent 

$83,814 


^514 

$20.26 

$ 0-39 

$0.11 


third in herd bulls, other cattle, equipment, and feed and supplies. This 
investment does not include the value of crop land or an}" land other than 
pasture, the value of farming implements, the value of livestock excepting 
cattle, or the value of silos and buildings other than parts of the barns 
used for cattle. The sum of these values, added to the capital shown in 
table 35, would represent the total farm capital. Most of these farms 
sell little or no cash crops, milk and cattle being the entire output. 

The efficiency of the dairy cow in converting rough feeds into human 
food is generally acknowledged. The contribution to the city food supply 
per dollar invested and per hour spent, wffiich is a fair indication of the 
high degree of efficiency Of the dairyman, is not so generally appreciated. 

For each dollar invested for milk-production purposes, there was pro- 
duced 12 pounds, or 5.6 quarts, of milk. For each hour spent in milk- 
production operations on these farms, there was sold for city use 27.1 
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pounds, or 12.6 quarts,. of milk. After other costs were met. therefore, 
the labor reward of these producers was 1.4 cents per quart. These 12.6 
quarts of milk contained at least 8505 calories of energy.' There were 12.5 
hours per day per farm spent in milk-production operations. 

The dailv contribution per farm to the city food suppty, therefore, was 
106,312 .calories. If it is assumed that the average man at moderate 
work required 3250 calories of energy per day, then the daily contribution 
per farm was as much energv’ as 33 men require. The rewards for such 
contribution should take account of the present and the more important 
future necessity of the ser\dce. 

Occasionally some one with impossible ideas suggests that the State should 
control or direct the milk supply from start to finish — its production, 
its transportation, and its distribution. Such recomrdendations are usually 
based on the ill-conceived and erroneous notions that the methods of 
production and of distribution that now exist and the animals now 
emplo\^ed are inefficient. The facts are that all these are quite efficient. 


COMPARATIVE PRICES IN HERKIMER AND BROOME COUNTIES 

The Bureau of Labor Statistics of the United States Department of 
Labor publishes index numbers of wholesale prices of groups of com- 
modities and of all commodities. The groups are farm products, feed, 
clothes and clothing, fuel and lighting, metals and metal products, build- 
ing materials, chemicals and drugs, house-furnishing goods, and miscel- 
laneous, Each commodity is assigned an influence proportionate to its 
importance in the country’s markets. The price indices of all commodities 
by months for the two fiscal periods covered by the milk surveys in Broome 
and Herkimer Counties, respectively, compared with the year 1913 as 
100, were as shown in table 36. 

TABLE 36. Price Index Numbers for Fiscal Periods, May to April Inclusive, 
1914-15 AND 1918-19, Compared with 1913 as ioo. All Commodities* 


May. 

Jime 

July 

August 

September. . 

October 

November . 
December. . . 

January" 

February 

March 

April 

Average 


I9I4-I5 

1918-19 

9S 

190 

9S 

193 

99 

198 

102 

202 

103 

207 

99 

204 

98 

206 

97 

206 

98 

203 

IOO 

197 

99 

201 

99 

203 

99 

201 


*Unit^ States Bureau of Labor Statistics. Monthly Lab Dr Review, vol. 6, no. 2, February, iprS, 
p. los; Monthly Labor Review, vol. 12, no. i, January, 1921, p. 90-91^. 


Prices of all commodities in the United States averaged slightly less in 
1914-15 than in 1913, but in 1918-19 were 2.01 times, or about double, 
the 1913 prices. A comparison of feed, labor, milk, cows, and other 



Ax Ecoxo^iic Study of Dairvixg. Herkimer Qouxty 


41 


values for the Broome and Herkimer regions, calculated by dividing the 
actual prices that prevailed by the index numbers for the same years, 
is shown in table 157. The results may be considered as the purchasing 
power of the thing considered. For example, the average price received 
for milk in the Broome region was Si. 64 per 100 pounds. The purchasing 

TABLE 37. Co^iiPARATivE Prices for Broome axd Herkimer Counties 


Broome County, : Herkimer County, 



1914-15 , 

( 149 farms) 

i 9 m-i 9 
( 163 farms) 


xActual 

price 

Divided 
b}’ index 
number of 
all com- 
modities 
( 99 * 

xActual 

price 

Divided 
by index 
number of 
all com- 
modities 
(201 ) 

Average value of cows per head 

864 70 

S65.35 

8142.24 

870.77 

xAverage value of heifers one vear old or overj 

34. So 

35 - L 5 

63.04 

31.36 

xAverage value of heifers under one year . . . . j 

I ^ . 70 

13 S4 

25.09 

12.48 

xAppreciation on heifers per cattle unit .... ; 

43.54 

43 98 

79.68 

39.64 

Appreciation on herd per cattle unit i 

10 41 

10.52 

6. II 

3-04 

Value of concentrates per ton 1 

i 29 93 

30.23 

61.81 

30.75 

Value of silage per ton ! 

5 • 00 

■ 5 . 05 

7.00 

3.48 

Value cf dr\’ forage per ton 

9 62 

9 72 I 

18-47 1 

9.19 

xAverage wages per hour, human time 

0.14 

0 14 

0.35 1 

0.17 

Average value of horse labor per hour 

0. 15 

0.15 

0.20 

0. 10 

Value of manure per ton 

1-25 

I 26 

2.60 

1.29 

Value of calves at birth 

2.34 

2 36 

5-24 

2.61 

Cost of milk production (herd cost ) 

1.70 

I 72 

3 • 85 

1.92 

Price cf milk per 100 pounds 

1.64 

1.66 

2.98 

1.48 


power was $1.66. That is, in 19 14-15, 100 pounds of milk would buy, on 
the average, $1.66 worth of all commodities at prices which prevailed for 
these commodities in 1913. The average price received for milk in the 
Herkimer region was $2.98 per 100 pounds. The purchasing power, 
found dividing the price index of 201 into $2.98, was S1.48. That is, 
milk in the Herkimer region in 1918-19 would not buy as much of all 
commodities at the prices for that year, as milk in Broome County would 
in 19 14-15 at the prices of that time. The purchasing power was less, 
so that, while many consumers believed that because they were paying 
double the price for milk in bottles the farmer was getting unduly rich, 
it is plain that when he bought labor, feed, clothing, and building materials, 
he could not buy as much with the money as he could before the war. 
The farmer might have received twice as much per hour, but living costs 
were also double. 

BREEDS 

The majority of herds were grade Holstein. Six were classed as grade • 
Ayrshire, and there were twenty-one others in which grade Ayrshires were 
of importance. The total numbers of registered animals were: 59 
cows, or 1.4 per cent of the total nmnber; 27 heifers, or 1.9 per cent; 



42 


Bulletin 432 


and 43 herd bulls, or 18.5 per cent. Of the registered cows, 54 were 
Holsteins and 5 tvere Ayrshires, There were also 5 HolsteinS eligible to 
registrv. Of the registered heifers, 26 were Holsteins and i was A3n:shire. 
Of the registered herd bulls, 37 were Holsteins, 3 were Ayrshires, and 3 
were Guernseys. Among the herd bulls there were also 20 Holsteins and 
I A^urshire eligible to registr^^ 

WEIGHT 

The more level the pasture land, the more effectively will large cows graze. 
If the pastures are steep, very large cows will not search for feed as readily 
as will smaller, more active animals. On the upland farms, on the average, 
the animals are smaller. Young stock, and young cows, and small cows, 
and small breeds, make the most effective use of very steep, rugged pastures, 
because of their activity. But the efficient use of" winter feed must be 
considered also. Large mature cows of a large breed require less labor and 
other expense for the value of their product, and usually make more 
effective use of bam feed, than do' small 3^oung cows. It is probable 
that under ordinar\^ farm conditions the medium-sized cow in a herd 
is fed more nearly to the capacity in vdnter which is most profitable for 
her size, than is the very large cow. These facts argue for the medium- 
sized cow under ordinary conditions. 

The average weight of calves at birth w^as 71 pounds, of heifers twelve 
months old 392 pounds, of heifers twent^^-four months old 653 pounds, and 
of cows 936 pounds (table 38). Calves averaged at birth 7.6 per cent of 
the average weight of mature cows, at twelve months 42 per cent, and 
at twenty-four months 69.9 per cent. The average estimated weights of 
herds were given, not the weights of individual animals. The gain in 
weight from birth to twelve months of age averaged 321 pounds, from 
twelve to twenty-four months 261 pounds, and from twenty-four months 
to maturity 283 pounds. The average age of the animals was not obtained. 

TABLE 38. Weights of Animals 


Per cent of milk produced in six months 
November to April inclusive 



Less 
than 25 

From 
25 to 35 

1 

Prom 
35 to 45 

More 
than 45 

All. 

herds 


Pounds 

Pounds 

Pounds 

Pounds 

Pounds 

Average* weight of calves at birth 

68 

70 1 

73 

69 

71 

Average weight of heifers at 12 months 

355 

398 

390 

408 

392 

Average weight of heifers at 24 months 

628 

660 1 

650 

664 

653 

Average weight of cows 

915 

931 

946 

939 

936 


The variation in weight estimates given by the farmers is shown in 
table 39. The majority of estimates for cows were 800, 850, 900, 950, 
or 1000 pounds; for heifers twenty-four months old, 500, 600, 700, 
or Soo pounds; and for heifers twelve months old, 250, 300, 350, 400, 450, 
or 500 pounds. The estimates of weights of calves at birth were of more 
unfform distribution. 
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TABLE 39. Variation in Weights or Animals 


Cows 


: Heifers two years , Heifers one year 
! old i old 


Calves at birth 


Average 

weight 

(pounds) 

Number 

of 

farms 

Average 

w'eight 

(pounds; 

Number 

of 

farms 

Average 

w'eight 

(pounds) 

Number 

of 

farms 

Average 

weight 

(pounds) 

Number 

of 

farms 

600 

I 

400 

3 

200 

5 

40 , 

I 

700 

4 

450 

3 

225 

I 

45 

I 

750 

8 

500 

t6 

250 

II 

50 

12 

800 

13 

550 

II 

275 

2 

60 

16 

850 

12 

' 575 

I 

300 

30 

65 

17 

875 

3 

600 

29 

350 

16 

70 

41 

900 

34 

650 

13 

370 

2 

T 5 

46 

950 

19 

660 

I 

375 

I 

80 

15 

975 

I ^ 

670 < 

1 - 

400 1 

35 

1 85 i 

6 

9S0 

I 

675 1 

1 2 

450 1 

21 

90 

7 

1 ,000 

47 

700 

i 46 j 

1 ! 

I 

100 

I 

I ,050 ! 

8 

725 

! I 1 

1 475 

I 



1.075 1 

I 

750 

8 ; 

500 

20 ; 



I , 100 ! 

4 

800 i 


550 ! 

4 




1,150 ‘ 

2 

i 850 

I 1 

' ^^5 j 

I 



1 ,200 

4 

1 900 

j 3 

i 580 I 

I 



1,300 

I 

j 


600 ! 

6 




j 

1 

1 

' 700 

I 

1 ::: : : 


936 

163 

1 

653 

i 158 1 

i I 

392 

1 

159 


16^ 


SEASON OF MILK PRODUCTION 

For the milk producer, the year carries two seasons that cause a wide 
difference in costs — summer and winter. In summer, pastures furnish 
a relatively cheap source of feed, which takes the place of practically all 
roughage and most of the grain. In winter, feeding which is very expensive 
in comparison with pasture is necessary. 

The concentrates, succulent feed, and dry forage used by cows in the 
pasture period, in the winter period, and when dry, are given in tables 
40, 41, and 42. 

The average number of dat^s that cows were dry was 64. It was 
assumed that the number of cows freshening each month were dry for 
this average number of days immediately preceding the fifteenth of the 
month. The number of days that cows were dry in the winter period 
was thus obtained. 

An average of $88 worth of concentrates per farm were used in the pasture 
period. The kinds used were about the same as in winter. 

Cows when dry used 5.8 per cent of the total pounds of concentrates 
used by cows, 8.8 per cent of the total tons of succulent feed, and 26.9 
per cent of the total tons of dry forage. A large proportion of the concen- 
trates used by dry cows were the low-protein feeds. 

The records were divided into four groups according to the proportion 
of the miUc sold wholesale that was produced in the six stabling months, 
November to April inclusive. The groups comprised 20 farms producing 
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TABLE 41. ^Succulent Feed Used by 4136 Cows 


i In pasture period 

Kind o! feed j Num- ’• Xutaber | 

! her of : of | x. . 

; herds ' tons 1 • 
i using ! used I 


In winter period | 

r When dry- 

Num- 
ber of 
herds 
using 

Number 

of 

tons 

used 

Value 

Num- 
ber of 
herds 
using 

Number 

of 

tons 

used 

Value 


Home-grown; 

Corn silage ‘ S 

Com (green) ; 55 

Sweet corn ! 2 

Turnips and mta-' 

bagas ' ... 

Potatoes t ... 

Mangels and beets . . . i , . 

Millet 1 1 

Oats 1 1 

Oats and buclra^heat . i 2 

Alfalfa I 6 

Clover * 6 

Rowen | 3 


Total home-grown. i 
Skkamilk* I 


S I 12-1 S 868 ; 92 4,612.1 $32,285 42 

o 4,350.5 7,893; 13 279.5 1,649 .... 

2 43 159 i 


10 25 

14 11.45 

4 11.5 

23 138 

10 SO 

17 155 

37.5 400 

96.75 605 I 1 7 


Purchased: 
Com silage . 


Total purchased. . . 
Total succulent feed . . . 


20.5 119 1 

jl, 722. 25 $10,417 .... 4,94655 $34,773 

i 1.325 $6 


$90 .... 

$90 .... 


)tai succulent feed ... j .... 1, 722. 25 $10,417 .... 4,959.875 $34,869 .... 

Total succulent feed ex-; 

cept sHmmilk i .... 1, 722. 25 $10,417 .... 4,958,55 $34,863 

I 

* Not included in table 4, page 10. 

TABLE 42. Dry Forage Used by 4136 Cows 

I 

I In pasture perind In winter period 


Kind of feed 


Home-grown- 

Mixed hay 

Timothy hay . 
Clover hay 
Clover hay, seco 

cut 

Alfalfa hay- . . 
Alfalfa hay, seco 

cut 

Oat hay 

Oat and pea hay 
Wheat ha>; . . 

Rye hay. 


I In pasture perind 

I Num- N -umber j 
her of uf V-’r 

herds tons ' 

I using used 


When dry 


Num- Number Num- Number 

ber of (if Voino 

herds tons vame ^grds tons 


Total hay . 


Oat straw 

Oat and barley straw 

Wheat straw 

Com stover 

Total home-grown 

Purchased: 

Mixed kay 

Comstahs 

Total purchased. . 

Total dry forage 


1 

1 

1 


152 

5,429 1 

$106,083 

129 

1,816.6 

$35,394 

1 


65 

1,296 55 

26,335 

46 

463 

9,343 



135 

1 , 900 . 3 

36,088 

27 

131.8 

2,429 

1 

6 890 

4 

28 

645 






19 

190 3 

4,580 






1 

4 

92 






16 

116 

1,959 

4 

12 

214 




4 

26 

446 

1 

4 

80 



1 

2 

34 






1 

5.1 

61 





6 $90 


8,997 35 

$176,325 


2,427.4 

$47,460 



102 

417.025 

$3,630 

83 

307.4 

$2,692 



2 

12 

78 

2 

12 

78 



3 

7.1 

98 






62 

694 

6,050 

' ’9 

35.5 

395 


6 $90 


10,127.475 ; 

$186, 179^ 


2,782.3 

$50,625 



40 

281.75 

$4,686 

2 

24 

$262 



1 

1 ^ 

30 















287.75 

$4,716 

— 

24 

$262 


6 $90 


10,415.225 

'$190,895 


2,806.3 

$50,887 
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less than 25 per cent, 59 farms producing from 25 to 35 per cent, 56 farms 
producing from 35 to 45 per cent, and 28 farms producing- over 45 per 
cent, of the year’s milk in this period. The first group consisted of farmers 
following extreme summer dair^dng, and the last group of those following 
intensive winter dairying with cows freshening in the fall. For all farms 
an average of 46.2 per cent of the cows, or nearly half, freshened in March 
and April, and 16.7 per cent freshened from September to December 
inclusive. As most of the milk was produced for condenseries, the common 
practice is to have the cows freshen in the spring. The number of days 
the cows were dry were slightly less in winter dairies. 

The number and proportion of cows freshening each month is shown in 
table 43 : 

TABLE 43. Cows Freshening Each IMonth, in the Four Seasonal Groups 

AND IN All Herds 


Per cent of milk sold wholesale, produced in 
six months November to April 


Less 

From 

From 1 

More 

than 25 

25 to 35 1 

35 to 45 1 

1 than 45 


Cows freshening each month 



Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

Num- 
b r 

Per 

cent 

Num- 

ber 

Per 

cent 

Num- 

ber 

Per 

cent 

January 

13 

3.2 

114 

8.1 

189 

13.4 

100 

15.8 

416 

10.8 

February. . . . 

54 

13-4 

244 

17.2 

209 

14.9 

87 

13.8 

594 

^ 5-4 

March 

121 

30.0 

410 

29.0 

299 

21.2 

90 

14-3 

920 

23-8 

April 

170 

42.1 

384 

27.1 

242 

17.2 

70 

II. I 

866 

22.4 

May 

24 

5-9 

97 

6.9 

69 

4-9 

45 

7.1 

235 

6.1 

Jtme 

9 

2.2 

52 

3.7 

38 

2.7 

20 

3-2 

1 19 

3.1 

July 



14. 

1 . 0 

22 

1.6 


0.8 

41 

I . I 

August 


• ’ ' ' ’ 

9 

0.6 

9 

0.6 

4 

0.6 

22 

0.6 

September. . , 



5 

0.3 

21 

1.5 

14 

2.2 

1 40 

i.o 

October 

3 

0.7 1 

15 

I . I 

39 

2.8 

35 

5.6 

; 92 

2.4 

November. . . 

3 

0.8 

20 

1.4 

no 

7.8 

67 

10.6 

i 200 

5-2 

December. . . 

1 

1.7 

51 

3.6 

161 

II . 4 

94 

14.9 

313 

8.1 

Year 

404 

100.0 

1. 415 

100.0 

1,408 

100.0 

631 

100 . 0 

3.858 

100.0 


The cost of production, prices received, and returns per hour of labor, 
for the four groups are shown in table 44. The herd cost of production 
per 100 pounds was 45 cents less, the average price received per 100 pounds 
was 32 cents more, and the returns per hour of human labor, after all other 
costs were met, were 18 cents per hour more, for the intensive winter herds 
than for the most extensive dairies. One reason why the herds tending 
more toward winter dairying gave the highest returns per hour of time 
spent, was because the prices of milk for the winter months covered by 
the study were considerably higher relative to the prices in the summer 
months than they are normally. 

Since the farmer is able to produce a large proportion of the family 
living on his own farm, low returns per hour do not force him out of business, 
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TABLE 44. Relation of Season of Production to Various Factors 


Per cent of milk soVi wholesale, produced 
in six months November to April 


i 

Less 
than 25 

From 

25 to 35 

Prom. 

35 to 45 

Afore 
than 45 

Number of farms ' 

20 

59 

56 

28 

Acres per farm i 

146 

173 

176 

158 

Average miles to milk station 

3-4 

30 

2.6 

2.3 

Number of cows 

436.5 

1039-5 

I , 489 . 0 

■ 670.5 

Cows per farm 

21.8 

26. 1 

26.6 

23-9 

Cattle units 

527.0 

1,876. I 

U797.7 

806.5 

Cattle units per farm 

26.4 

3 U 8 

32.1 

28.8 

Value of covv’s per head 

Number of farmers using registered purebred 

$129.00 

$14 I .00 

$147.00 

$143.00 

bulls 

2 

14 

15 

II 

Herd cost of milk per 100 pounds sold ! 

$4.02 

$3.96 

$3.84 

$ 3-57 

Cow cost of milk per 100 poimds sold 

Average price received for milk sold whole- 

$ 3-73 

$3.70 

$3.58 

$3.38 

sale, per 100 poimds 

Average price received for milk sold whole- 

$2.82 

$2.91 

$ 3-01 

$ 3-14 

sale, stabling period, per 100 poimds 

Average price received for milk sold whole- 

$ 3-33 

$3 • 40 

$3.47 

$ 3-52 

sale, pasture period, per 100 pounds 

Rates asked by farmers for human labor per 

$2.62 

$2.64 

$2.64 

$2.65 

hour 

$0,31 

$0.34 

So. 36 

$0.36 

Rates received per hour of human labor 

1 $0.10 

i $0.13 

1 

$0.19 

$0.28 


especially if his indebtedness is low, but they do force a restricted standard 
of living, and postponement in the upkeep of farm property. The fact 
that houses on many dairy farms are in need of improvements, and that 
bams on many dairy farms need repairing, is due not to a lack of desire 
on the part of the farmers to undertake these improvements but to the 
lack of money. 

In order to make fair comparisons of the gain or loss between groups 
of farms, millv not paid for was treated as though the money had been 
received. Therefore, in all cases the value of milk not paid for is included 
in the returns. 

The loss was $39.37 per cow in the extreme summer dairies, and it dimin- 
ished as more of the milk was produced in winter. The least loss per cow 
was in the group of winter dairies, where it averaged $13.33 cow. 

The average price received for milk sold wholesale in Broome County was 
$^•45 per 100 pounds in the pasture season and $1.81 in the winter period. 
The winter price was thus 125 per cent of the summer price. In Herkimer 
Coimty the average price of milk sold wholesale was $2.64 in the pasture 
period and $3.45 in the winter period. The winter price in Herkimer 
Coimty was thus 13 1 per cent of the summer price. In Broome County the 
feed cost was 30 cents per 100 poimds of milk in the pasture period and 
$1.85 in winter. The winter feed cost was thus 617 per cent of the summer 
feed host. In Herkimer Coimty the feed cost was 60 cents per 100 pounds 
in the pasture period and $4.28 in winter. The winter feed cost was thus 
717 per cent of the summer feed cost. Altho winter feed was higher in 
proportion to summer feed than winter milk was higher in proportion to 



An Economic Study of Dairying, Herkimer County 


49 - 


•Per cent 
of yearly 



Figure 4. comparison of spread in milk prices for the year and area 

STUDIED, WITH THE NORMAL SEASONAL VARIATION IN FLUID-MILK PRICES 


summer milk in Herkimer than in Broome County, the year-round dairy- 
man in Herkimer County did better than the summer dairyman. 

These results are contradictory to the findings in Broome County, where 
the least loss was with the summer system. 

In table 45 the monthly production per cow of milk and of butterfat, 
and the monthly receipts from milk sold, are shown. In figure 5 a com- 


TABLE 45" Production per Cow and Its Distribution, 4136 Cows 



Pounds of 

Pounds of but- 

Receipts per cow 


milk per cow 

terfat per cow 

from milk sold 

Milk sold: 




May 

580 

19.5 

$14.78 

June 

1 687 

22.9 

13.08 

July 

5S8 

20.1 

14.04 

August 

505 

18.3 

14-54 

September 

407 

15.5 

12.86 

October 

316 

12.4 

12.23 

November 

190 

7-7 

7.S5 

December 

208 

8.0 

9.01 

January 

216 

8.0 

8.82 

February 

269 

9.5 

9-93 

March 

403 

13.6 

13-56 

April 

507 

16.8 

14.81 

Total 

4.876 

172.3 

$145.51 

Milk not sold • 

297 

II. 0 

§9.10 

Total 

5.173 

183.3 

§154.61 
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Figure 5. comparison of the seasonal distribution of milk manufac- 
tured IN THE UNITED STATES, WITH THE SEASONAL DISTRIBUTION OF PRO- 
DUCTION ON 163 HERKIMER COUNTY FARMS 

The solid line marks the production of milk used for manufactured dairy products in the United 
States in 1918; the broken line, the production on 163 farms in Herkimer County from Ma^’’ 1, 
1918, to April 30 , 1919 


parison is made of the monthly distribution of the production of milk 
used in manufactured dairy products in the United States for the year 
1918,^ and the production on the 163 Herkimer Coimty farms as shown 
in table 45. This comparison indicates that a relatively larger amount 
of milk was produced in Alarch, April, and hlay in Herkimer County 
than for the United States as a whole. This would make it appear 
that the cows freshened earlier in the spring, dried off more rapidly in 
summer, and reached a lower point of production in winter. Since Her- 
kimer County has long been a cheese-producing area, ^it would be 
expected to produce more milk in summer than the United "States. The 
United States production includes much butter made in early fall and in 
the winter months, which is not characteristic of an exclusive cheese-pro- 
ducing area. 

In tables 46, 47, and 48, respectively, the concentrates, succulent leed, 
and dry forage used by 4136 cows as divided in four seasonal groups, as 
previously indicated, are shown. The average price of feed per ton, for 
each group, is given at the foot of each table. The noticeable difference 
in the kinds of concentrates used is that the herds producing a larger 
proportion of milk in winter used relatively more high-protein concen- 
trates, such as gluten feed, Larro Feed, and Union Grains. The herds 
producing a larger proportion of milk in winter used also a relatively 
larger proportion of mixed and clover hay, since they were situated on 
land better adapted to the production of leguminous forage. 

3 The Market Reporter, vol. 1, no. 14. pages 214-215. The milk equiyalent is found by computing the 
amutml of whole milk required for the products reported to be manufactured- The difficulties of obtain- 
ing data to indicate the monthly production in the United States, and the likelihood of slight error in the 
distribution^ are readily appreciated. 
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TABLE 46. Concentrates Used by 4136 Cows in Four Seasonal Groups 


,Per cent of milk sold wholesale, produced in sis months November to April 


% j 

Less than 25 

From 2 

5 to 35 1 

From 35 to 45 ; 

More than 45 


Amount ; 
(hun- 
dred- 
weight; 

Value 

Amount 
(hun- 
dred- 
weight f 

Value 

Amount 

(hun- 

dred- 

weight) 

Value 1 

1 

1 

Amount 1 
(hun- 
dred- ! 
weight) s 

Value 

Home-grown : 






! 



Oats 

290 

5767 

341 

S938 

600 

$ 1,797 

168.6 

$426 

Corn 

92.5 

319 

128 

402 

77 

248 

43 

151 




79 

216 

126 



95 




28 

88 

170 

425 



Wheat bran 

I 

2 

31 

93 

3 

8 



Oats and peas 





10 

25 



Buckwheat • 





I 

I 











Total home-grown .... 

383 . .T 

Si 1 088 

607 

5 l ,737 

987 

$2,726 

268.6 

$672 

Purchased: 









Ground oats 

24 

S 66 

905 

$ 2,504 

894 

$ 2,394 

5 

S IS 

Cornmeal 

125 

422 

288 

912 

3S5 

1,309 

80 

263 




427 

1 , 294 

80 

240 

8 

26 




165 

'456 

177 

473 




24 

68 


1S5 

608 

9 

28 





265 

46 

115 



Wheat bran 

II7 

311 

373 

955 

859 

2 , 127 

191 

476 

Wheat feed 

100 

260 

155 

41S 

233 

596 

369 

962 

Wheat middlings 

166 

474 

ICO 

254 

90 

340 

9 

24 








30 

75 

H. 0 . molasses feed .... 

93 

260 

286 

796 

128 

390 

30 

98 



89 


641 

40 

106 





174 

471 

26 

73 







28 

78 



Purina Cow Chow 

32 

lor 

44 

125 

924.4 

2,911 

40 

no 




618 

1 ,961 

275 

881 



Internat. Ready Ration. . 




653 

1 ,779 








52 

143 

397 

992 






38 

125 




52 



65 

203 



Schumacher 

232 

676 

320 

941 

818 

2,352 

57 

165 

Portage Stock 



52 

143 





Arcady Stock 




194 





Grandin’s Mixed Feed , . . 



33 

84 





Badger’s 




104 





Buffalo Mixed ^ . 



0 0 

20 

5 5 





Lucky Strike 



6 

18 

6 

17 



Dairy Feed 





5 

16 



Kinds not fouii^ (low 








protein) 




185 



2 

6 

Larro Feed 

431 

1,461 

2,901 

9,224 

5,647 

18,047 

3,219 

9,791 

Union Grains 

449 

1,509 ' 

2,396 

8,019 

13,229 

11,156 

2,396 

8,077 

Unicorn 

207 

691 

126 

420 

229 

743 

209 

687 

Big 0 

50 

162 

528 

1,711 

1,200 

3,738 

488 

1,569 

Stevens 



765 

2,565 

932 

3,087 

438 

1 ,455 

Kraus« Dairy Feed 

80 

248 

879 

2,932 

138 

469 

61I 

2,028 

Svragold 

40 

130 

567 

1 ,685 

706 

2,109 

65 

196 

Globe Creamery 

56 

174 

S19 

1,723 

313 

1 ,014 

268 

869 

Bufceco 



22 ! 

739 

180 

516 

27 

83 

Cream City Dairy 



47 

144 

IS 7 j 

517 

10 . 

34 

Boston Mixed 

ii8 

301 





18 

52 

Amco Dairy 






130 

422 

M onarch 





1 38 

103 

50 

143 

Maroni 





21 

68 

Jem Creamery 





10 

28 



Twin Six 





1 ^ 

17 



Kinds not found (higher 








protein) 





3S3 

I . ISO 




Gluten feed 

92 

313 

266 

825 

642 

I , OSo 

I , II7 

3,147 

Oilmeal 

12 

41 

119 

375 

235 

St 4 

56 1 

178 

Cottonsecd^oal . . 

2.? 

SO 

(>9 


83 

JS4 

30 

lor 

Total purchu'-A-d 

2.518 

$ 7,898 

13,807 

S 43 ,.L 59 

2u. 155.4 

$6j ,916 

10.359 

$ 32,072 

Total concentrates 

2 , 901.5 

$8,980 

I 4 ..S<M 

$ 45,090 

21.142,4 

$65,942 

10,627.6 

$32,744 

Average price of concen- 









trates per ton 

561.94 

1 S62.1S 

S62. 

10 

$6 1. 62 
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TABLE 47. Succulent Feed Used by 4136 Cows in Four Seasonal Groups 


[per cent of milk sold wholesale, produced in sis months November to April 


Kind of feed 

Less than 25 

From 25 to 35 

From 35 to 45 

More than 45 

Amount 

(tons) 

Value 

Amount 

(tons) 

Value 

Amount 

(tons) 

Value 

Amount 

(tons) 

Value 

Home-grown: 

Corn silage 

Com (green) 

I4T 

209 

28 

o.i 

, 1.05 

$1,029 

1,182 

84 

I 

14 

1,013.8 

940.5 

$7,098 

S,6i6 

2,193.3 

381 

IS 

6 

2.2 

3.5 

23 

$15,351 

2,225 

75 

82 

34 

45 

138 

1,382 

99.5 

$9,675 

S19 

Turnips and rutabagas. . 

Potatoes : 

Mangels and beets 

Millf't 

II. 7 

4.1 

S 

163 

63 

160 

7.2 

4.1 

. 90 
117 


10 

So 





Oats and buckwheat — 
Oats, peas, and buck- 



2 

21 

91.75 

7 

SO 

232 

583 

21 

IS 

los 

Alfalfa 

Clover 

Rowen 

Total home-grown — 

12 

1. 5 

96 

‘“’is 

4-5 

7 

12 

72 

S 3 

80 

5 

40 

408.65 

$2,504 

2,001.6 

$13,304 

2,745.75 

$18,836 

1,512.8 

$10,546 

Skimmilk* 





1.325 

$6 








Purchased: 

Corn KiUgft 



12 

$90 



i 


Total purchased 








12 

$90 





Total succulent feed . , 

408.6s 

$2,504 

2,013.6 

$13,394 

2,747.075 

$18,842 

1,512.8 

$10,546 

Total succulent feed except 
skimmilk 

408.65 

$2,504 

2,013 .6 

$13,394 

2,745.75 

$18,836 

1,512.8 

$10,546 

Average price of succulent 
feed per ton 

$6.13 

$6.65 

$6.86 

$6.97 


* Not included in table 4, page 10. 


A larger proportion of the farms producing much winter milk than of 
the spring dairies grew silage, and the feeding of silage and concentrates 
was heavier per cow in such herds. Silage is an expensive feed, and too 
costly to feed to spring-fresh cows in regions of cheap land Vhere plenty 
of pasture and hay can be obtained at a reasonable land cost. Improved 
roads, motor transportation, and cooperative associations have stimulated 
the production of milk in the less favorable localities. This, with high 
wages, makes the advantage of a silo less than it was formerly, and on 
many farms there are unused or partly filled silos. 
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TABLE 4S. Dry Porage Used by 4136 Cowo in Four Seasonal Grc*t:ps 


Per cent o£ milk sold wholesale, produced in sin nioutiis November to April 


Kind o£ feed 

Less than 25 

From 23 to 35 

From 35 to 45 j hlore than 45 

Amount | VsL-p 
( tons) 1 

Amount 

(tons) 

Value 

Amount 1 
(tons) 1 

.Amount 

(tons) 

Value 

Home-grown; 

Mixed bay 

Timothy hay 

Clover hay 

Clover hay (second 

550.5 

317.5 
186 

$10,703 

6,408 

3,293 

2,261 

536. 5 

634 

$ 44,099 

I I , 087 
12,250 

1,919 

315.75 

728 

22 

58 

$38,696 

6,340 

14,107 

540 

1,296 

668.6 
126. S 

352.3 

72 

77-3 

$12,583 

2,500 

6,438 

195 

1,924 

Alfalfa hay 

Alfalfa hay (second 

20 

420 

*98 

SO 

34 

35 

4 

52 

20 

940 

92 

836 

376 

Oat hay 

Oat and pea hay. . 

6 

5 ' 

2 

41 

760 

17 

X 

26s 

20 





S.I 

61 

Total hay 

Oat straw 

Oat and barley 
straw 







1,117 

$21 ,008 

3 , 542.5 

$69,680 

3,083.75 

$61,739 

1,260.1 

$23,986 

60, 5 

$ 42s 

183.17s 

12 

389.65 

$i,S8o 

78 

3,475 

137.4s 

$1,338 

• 35.9 

$287 

Wheat straw 

Corn stover 

Total home-grown 

1.5 
13s. 25 

4 

1,277 

1 . 5 

107.7 ; 

12 

764 

4.1 

61.4 

82 

534 

1,314.2s 

$22,714 

4,127.325 

$74,813 

3,330.4 ' 

$63,853 

1,361.5 

$24,889 

Purchased: 

Mixed hay 

Com stover 

38 

$540 

98.3 

6 

$t,S 4 S 

30 

IOI.7 

$1,843 

43.75 

$ 7 SS 

Total purchased 







38 

$540 

104.3 

$I,S 7 S ; 

IOI.7 

$1,843 

43-75 

$758 

Total dry forage 

1 , 352.25 1 

$ 23,234 1 

4,231.62s 

$76,388 

3,432.1 i 

$65,696 

1,405.2s 

$25,647 

Average price of dry 
forage per ton . . 

$17.20 

$18.05 

$19.14 

$18.25 


In table 49 are shown the quantities of grain, silage, and other roughage 
used per 100 poimds of milk produced in the pasture and winter periods, 
and also the amounts used per cow per day by the cows when dry. The 
average quantities of feed used per cow per day when dry were as follows: 
grain, 1.2 pounds; silage, 5 pounds; hay and other dry forage, 24 pounds. 
The amount of energy in the feed used by cows when dry is equivalent 
to the amount of energy contained in about 30 pounds of hay. 

The larger proportion of clover and mixed hay on the farms producing 
more of the milk in winter is an indication that they were situated on 
land better adapted to growing leguminous roughage, and probably also 
that better methods were used. Winter dairying is a system for the man 
who will put pressure into his farming operations. It often goes with 
good cows, better farming, and adeptness on the part of the operator to ^ 
adjust his system to changing conditions. 



TABLK 49. Pked Used by Cows 
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OUST OF RAISING HEIFER.^ 

The expense uf raising cattle during the period of infiation has been much 
in excess of that 4 n pre-war years. Those who raised heifers on the high- 
priced feed, niiliv, and labor of the war years ^viil sell milk from them for > 
a much lower piice than that w^hich prevailed during the war. On the 
farms included in this study, the average cost of raising a heifer till fresh- 
ening was $133.18. The cost was higher in winter dairies than in summer 
dairies. The average age at the time of first freshening was thirty months. 

Of the 450 heifers freshening for the first time, 26 per cent were twenty- 
four months old or less, 18 per cent were from twenty-five to thirty months 
old, and 55 per cent were thirty months of age or older (table 50). 


TABLE 50. 


Distribution of Heifers Freshening, by Their Age at the Time 
OF First Calving 


Age at time of first freshening 
(months) 

Number of 
heifers 

Per cent 
of total 


I 

0.2 


I 

0.2 

> 

3 

0.7 

0.2 


I 


4 

0.9 

24.2 

5.1 

6.7 

3.3 

2.0 


109 

23 

30 

15 

9 





1 

6 

1.3 


51 

6 

II . 3 

1.3 



5 

I. I 


20 

4.5 

3.6 

• 

16 


124 

18 

27.6 

4-0 

1.6 


¥ 

7 


I 

0.2 



Total 

450 

100.0 



There are no reliable statistics to indicate whether relatively more or 
less heifers were raised during the war years than before. Enough heifers 
to maintain the herds are always raised. The raising of dairy cows is 
not subject to such extreme over- and under-production as are the potato 
and cabbage crops, with which both weather and adjustments in acreage 
are so influential. It is probable, however, that the high prices for milk, 
veal, and ^ain resulted in fewer heifers being raised. If the dairies 
producing city milk raised fewer heifers during the war period, it was to 
their economic advantage, because in 1921 they could buy the two- or 
three-year-olds for less than the cost of raising. ^ 

In times of rising prices for feed, labor, equipment, and other materials, 
and for milk, farmers soon adjust the prices of cows accordingly, but the 
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adjustment o£ yoimg cattle values to these new and higher price levels 
is slower. In* this region- the herd cost of milk was 25 cents per hundred 
pounds more than the cow cost. In Broome Coimty ip. 1915, before the 
. currency inflation occurred, the difference between costs -computed in 
the two ways was only i cent per hundred pounds. The reason for the 
large difference in the Herkimer region was the large loss on heifers. The 
appreciation on heifers ahoived by the farmers was no greater than under 
pre-war conditions, but the costs were probably nearly double. The 
details of costs and returns for heifers in the four seasonal groups and in 
all herds are given in table 51. The amounts and value of the concen- 
trates, succulent feed, and dry forage used by heifers, are shown in tables 
52, 53, and 54, respectively. 

Not only the cost of raising a dairy heifer from birth to the time of first 
freshening must be considered, but on well-organized farms the con- 
centrates, silage, dry roughage, pasture, use of buildings, and labor involved 
in raising cattle, can often be utilized more profitably in the production 
of milk. When an exceptional price is paid, as for certified, retailed, or 
Grade A milk, often the most profitable practice is to keep grade stock and 
buy cows to maintain the herd. 

Sometimes the price of the product may be high enough to justify 
pasturing high-priced tillable land by the cattle producing it. Seldom, 
however, can one afford to raise cattle on this high-priced land unless the 
cattle have a proportionately high value when raised. This is rarely the 
case with grades. It usually happens that cows of equally good quality 
raised under cheaper conditions may be purchased at less than the cost 
to raise them tmder expensive conditions. 

A small proportion of the cattle raised are usually discarded because of 
poor quality. The risk at calving time is greatest with first-calf heifers. 
Two- and three-year-old heifers do not milk so heavily as older cows. 
The dairyman who raises cows to maintain his dairy must accept all the 
♦losses that come in these ways, not only the direct losses, but also the 
losses of opportunities for profit Vhich accompany the direct losses. 
Dairymen who replace their herds entirely by purchase cau buy animals 
of whatever health and production capacities their own judgment guides 
them to select. The seller knows his animals, and his chances of making 
a good sale are fully as great as those of the buyer to make a wise choice. 
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months, the cost to tWs age would be possibly 25 per cent higher. 
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TABLE 52. Concentrates Used by 1410 Heifers in Pour Seasonal Groups ■ 



Per cent of milk sold wholesale, produced in six nfbnths November to April 

Kind of feed 

Less than 23 

1 From 23 to 35 

1 From 35 to 45 

j More than 45 

Amount 
j (hun- 
, dred- 
weight) 

Value 

Amount 

(hun- 

dred- 

weight) 

Value 

Amount 

(hun- 

dred- 

weight) 

Value 

Amount 

(hun- 

dred- 

weight) 

Value 

Home-grown: 

Oats. 

61 

$141 

103 

13 

$283 

SI 

206 

$573 

6S 

$170 

10 


I 

4 - 

Barley 



4 

12 

45 

79 





9 

■41 

102 








Total home-grown . . . 

62 

$144 

119 

$345 

231 

$687 

1 14 

$259 

Purchased: 

8 

$ 19 

S3 

139 

30 

65 

I384 

100 

149 

44 

$ 394 
IS5 

IS 

15 

44 

IS 

$ 38 
SI 

143 

38 


16 

Com and oats 

20$ 

25 

Barley feed 



9 

6 

17 

18 

Hominy 

I 


6 

21 

5 

Oats and barley 




12 

30 



Oatmeal ", 




10 

I 

10 

Wheat bran 

39 

19 

10 

103 

54 

29 

23 

6 

60 

154 

4 

13 

184 

45 

441 

127 

67 

6 

32 

23 

I 

64 

4 

Wheat feed 

Wheat middlings 

6 

H. 0. molasses feed .... 

9 


2 



Molasses 

2 

2 

6 





H. 0. milk feed 



13 

35 

10 

28 



Purina Cow Chow 

6 

19 

20 

60 



Mormiik 


23 

74 



Internat. Ready Ration 
Intemat. Climax Feed. . 
Faramel • 



60 

164 

21 

60 

37 

S3 

198 

no 

Schumacher 

14 

40 

70 

201 

no 

207 

596 

Portage Stock 

40 

25 

3 

Grandin’s Mixed Feed. . 



64 

7 





Kinds not found (low 
protein) 







Larro Feed 

7 ! 


119 

8s 

6 

38s 

AOT 


78 

A 0 



260 

163 

13 

72 

Union Grains 

16 

S3 

II8 

^ A nn 

Unicorn 

21 

13 

152 



Big 0 



A 


0 

6 

83r 

32 

120 

IS 

4 

22 

Stevens 



M- 

45 

25 

10 

Krause Dairy Feed 




3 

Syragold 



42 

62 

126 

201 

40 

3 



Globe Creamery 





Bufceco 



10 

3 

30 

9 


41 

1 13 

Cream City Dairy 



3 

10 

B oston Mixed 

18 

^ * 46 






Monarch 



2 * * 

c 

* 10 * 

28 

Blatchford’s 



26.5 

1 2*9 

10 

2 

0 

48 

12 

18 

m 

r 

Purina 



i 

17 

42 

61 

Ryde’s... 



I 

6 

•2 

Kroker*s... 

i-S 

s 



0 



Sucrene 

0.5 

3 







Calf Chow 






n c 

' * " * 

Krause 





n t? 




Kinds not found (higher 
protein) 

1.5 

4 

8 

lA 



u • i> 

j 

4 

8 

6S 



Gluten feed 

8 
"2 T 



34 

0 

’ 93* 

24 

Oilmeal 



24 

zz 

52 

Tft 

Cottonseed meal 

2 

7 


94 

15 

c 

0 






0 

lo 



Total purchased 

180,5 

$ 5 Z 2 

937.5 

$2,875 

1 . 457.5 

$4,365 

535. 5 

$i,6s8 

T otal concentrates 

242. s 

$676 

1,036.5 

$3,220 

1,708.5 

$ 5,052 

649.5 



$i ,917 
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TABLE 53^ Succulent Feed Used by 1410 Heifers in Four Seasonal Groups 

» j» 


m 


Per cent o! milk sold wholesale, produced in sis months November to April 


Kind of feed 

Less than 25 | 

From 25 to 35 | From 35 to 45 | More than 45 


Value 

Amount 

(tons) 

Value j 

Amount j 
(tons) 1 

-t- 1 < 

v alue 

Amount 

(tO.’lSj 

Value 

Home-grown : 

Corn silage 

Corn (green) 

Turnips and rutabagas. . 

1 

18 . 5 

2 

0.6 

$129 

10 

12 

126.1 

0.6 

o.is 

0.5 

$882 

92 

12 

4 

8 

1SS.6 

2 

$1,321 

24 

102.5 

3 

I 

$718 

9 

22 

Alfalfa - 






Total home-grown . . , 








21.1 

$151 

141.3s 

$998 1 

190.6 

$ 1,345 

106.5 

$749 

Purchased: 

Skimmilfc 

Total purchased 

1.4 

$9 \ 

1.2 

$8, 1 



1. 1 

$II 

1.4 

$9 ! 

1,2 

$8 1 



I.l 

$11 

Total succulent feed 

22.5 

$160 

142.5s 

$1,006 

190.6 

$r, 34 S 

107.6 

$760 

Total succulent feed except 
skimmilk 

1 

21,1 

$151 

141.35 

$998 



106.5 

$749 


TABLE 54. Dry Forage Used by 1410 Heifers in Four Seasonal Groups 


Per cent of milk sold wholesale, produced in six months November to April 


Kind of feed 

Less than 25 

From 25 to 35 

From 35 to 45 

More than 45 

Amount 

(tons) 

Value 

Amount 

(tons) 

Value 

Amount 

(tons) 

Value 

Amount 

(tons) 

Value 

Home-grown: 

118 

68 

$2,272 

1,293 

577 

99.5 

31 

2 

I 

$11,388 

2,039 

623 

44 

20 

449 

155.2s 

34.5 

3 

$9,241 

3,009 

651 

’ ' ’ *60 

230.9 

17.7 

18.2 

i.S 

5.7 

2 

$4,446 
369 
308 
30 
147 
30 • 

Timothy hay 


Clover hay (second cut). 



Oat hay . ’ 

Oat and pea hay. ....... 







0.9 

II 

Total hay . . ..f 







186 

$3,565 

710. 5 

$14,114 

641.7s 

$12,961 

276.9 

$ 5,341 

Oat straw 

7 

5 

$64 

35.5 

14 

17.5 

$287 

87 

1 54 

28.8 

I 

$271 

6.8 

$61 

Oat and barley straw. . . 

Wheat straw 

Com stover 

SS 

4 

0.9 

3.6 

IS 

30 

Tot^l home-grown . . . 

198 

$3,684 

777.5 

$14,642 

671. SS 

$13,236 

288.2 

$5,450 

Purchased: 

Mixed hay 

4 

$77 







Total purchased 






4 

$77 



j 











Total dry forage 

202 

$3,761 

777.5 

$14,642 

671.55 

$13,236 

288.2 

$5,450 
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ECONOMIC* STUDIES OF DAIRY FARMING IN NEW YORK. 
II. GRADE A MILK WITH AND WITHOUT CASH CROPS 

E. G. Misner ^ 

In a preceding publication, ^ the organization and management of daii^ 
farms producing milk for a condensery was considered. This bulletin 
reports the financial results for the year ending April 30, 1922, for farms 
producing Grade A ijiilk. 

The survey method was used for this study. Complete cost accoxmts 
with all enterprises of The farm may furnish more reliable information 
for a particular farm; but the expense prevents obtaining information 
by this method from enough farms to allow study- of the relation of 
variation in some of the important practices and features of the organi- 
zation to the net returns in farming. 

Research similar to that reported here may be done in other regions. 
Copies of the field sheets used may therefore be of service to other investi- 
gators and so are included here. Copies of office forms were included in 
the preceding publication already referred to. 

In planning this investigation and the series of publications reporting 
it, the writer had in mind assembling and reporting data in considerable 


t The wiiter was assisted in the field by L J. Call, M. E2ekiel, W. C. Funk, J. P. Harriott, E. R. Hoskins, 
W. G. Meal, C. H. Merchant, Bruce McKinley, and J. J. Vernon; and in the preparation of the blanks used 
b^.’ W. C. Funk. The information was gathered thru a cooperative agreement between the Department 
of Agricultural Economics and Farm Management of the New York State College of Agriculture at Cornell 
University, Ithaca, New York, and the Divisions of Farm Management and Cost of Production, Bureau 
0: Agricultural Economics, United States Department of Agriculture, Washington, D. C. 

The following farmers cooperated by furnishing information: 

Operators, Oxford farms: Wm, Ashcraft, C. M. Balcom, J. E. Barber, Henry Barrows, Charles Beck- 
with, H. M. Bowers, W. s. Bowers, B. J. Brown, Jesse Burgess, L. J. Cady, Mrs, Elsie Caulkins, H. L. Clark, 
J. F. Cohoon, E. G. Cook, W. E. Cronk, John Cunninrham, H. G. Davis, M. W. Davis, George C. Day, 
Glenn Denning, H. Dingman, L. I. Dodge, F. R. Fitch, George Foulds, D. W. Gould, J. E. Greenleaf 
J. J. GrifSn, Floyd H«mirton, A. R. Harp, Milton Harrington R. A. Harris, C. L. Hill, Fred Hogan, George 
Hogan, C. B. Holmes, George Hopkins, Frank Hovey, L. Howland, C. H. Hunter, E. L. Ingraham, I. 
W. Ingraham, L. L. Lidell, G. H. Lloyd, Lowe Bros., John McEneny, J, H. McGowan, Edward Malloy, 
George Miles, Dell Miller, M, J. Money, C. L. Moore, L. R. Morehead, AI. F. Mudge, Homer Padgett, 
Ward Padgett, Ray "W. Parker, George Perkins, Jason Peterson, R. W. Quinn, Harry Roach, Bert Root, 

G. S. Root, Wm. Rose, J. M. Rounds, G. W. Scarlett, John Schlafer, L. H. Sharp, Carrol Sharpe, Mrs. 

H. E. Shepler, Arthur Smith, Leland Smith, C. H. Southard, A. W. Steere, E. L. Stratton, J. L. Thompson, 
Eugene Tpwslee, Bert Tucker, Edward Wackford, Floyd Wackford, H. C. W estover, Mrs. B. K. Wilcox, 
P. L. Wilcox, R. G. Wilcox, Mrs. M. J. Wright. 

Landlords: Vincent Burgess, O. B. Cook, George H, Day, Lairy Galhager, Alvin Hill, Mrs. M. E. 
Hitchcock, J. Hoban, W. G. Lenderson, J. J. LiUis, Ward Miller, Paixley and Race, Emma Rogers, Harriet 
Stafford, W. S. Stillwell, E. R. Storer, H. Stratton, M. B. Stratton, Albert Webb. 

Operators, TuUy and Homer farms: R. G. Ames, W. I. Ashmore, James Aungier, Wm. Backer, B. S. 
Baldwin, C. J. Bardwell, Fred Bartlett, P. E. Beck, Wm. Bell, W. H, and R. G. Blair, George Blum, Alichael 
Brennen, Franklin Briggs, Frank Bro^sm, R. A. Butler, Clark Button, Ira Button, Caughey Bros., Howard 
Coon, Fred Crampton, Daniels and Co., A. Deveraus, A. P. Edinger, B. J. Edinger, A. Esty, C. E. Fellows, 
Wright Gamble, E. C. Gilbert, Wm. Hamilton, J. H. Houch, Paul Houch, Homer Jones, Harry Kingsley, 
W. S. Kingsley, L. Long, H. F. Nelson, Walter Newman, Edward O’Connor, H. G. Ousby, G. L. Perry, 
John Reinman and son, Harry Reynolds, Charles Ripley, John Ryan, Paul Simons, Con. J. Sweeney, 
Jeny Sweeney, Tim Sweeney, F. W. Warner. 

Landlords: H. W. Babcock, S. T. Banner and sons, Walter Briggs, Wm. Bro-^^-n, Frank Carpenter, 
C. J. Cummings, J. Cummings, C. Kenyon, H. G. Padget, E. G. Ranney, W. B. Stoppard, Mrs. R. Van 
Patent, C. W. Wilkins. 

The writer wishes to express his appreciation of the cooperation of the milk-buidng concerns in furnish- 
ing certain information and photographs in this bulletin, and to acknowledge especially the ccxmeration 
of L. G. Colvin, superintendent of the Borden plant at Oxford, W. H. Marcussen, assistant manager 
of production for the Borden’s Farm Products Company, and Dr, Charles E. North, of New York City. 
The copy for figures i S, 6, and 14 was furnished by the Clover Farms, Inc ; for figures 3,4, 9, and 13 by 
the Borden’s Farm Products Co.; for figures 7 and 8 by the Sheffield Farms Company. 

2 Economic studies of dairy farming in New York. I. Condensery milk without cash crops. By E. G. 
Misner, Cornell Univ. Agr. Exp. Sta. Bui. 421: 1-75, 1923, 
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detail for the various systems of daily fanning followed in New York. 
Altho the bulletins are primarily technical, they will be. of more real value 
in such form to farmers than if they were confined to poptfiar discussions 
without data. 

HISTORY OF GRADE A MILK 

In 1908 the New York Milk Committee operated seven milk depots, 
for feeding tenement babies certified milk obtained from the Tully Farms 
through a special arrangement vhth the Sheffield Farms Slawson Decker 
Company. The committee, feeling the necessity of obtaining clean rmlk 
at a lower cost, began purchasing it from dair^ farms of a niore ordinary 
type, making a careful inspection for sanitation and bacteria. The pre- 
mium paid for this milk was about one cent per qtrart above the regular 

. market price. 

More rigid control 
was considered neces- 
sary, however, so in 
1910 a small milk com- 
pany, The New York 
Dairy Demonstration 
Company, was organ- 
ized by the New York 
Milk Committee for this 
purpose. W. C. Phillips, 
secretary of the com- 
mittee, raised $25,000 
in capital from a large 
number of subscribers 
to finance this under- 
taking. The officers 
were r Stephen Fran- 
cisco, producer of the 
first certified milk, president; D. S. Horton, of the Sheffield Farms Co., 
vice president; Dr. Charles E. North, secretary; and M. L. Warren, treas- 
urer. In the fall of 1910 Harr}^ B. Winters succeeded C. H. Yates as 
business manager and served for one year; during that year five infant- 
feeding stations were using milk produced in the vicinity of Homer, New 
York. In 19 1 1 a plant was established in Homer, equipped with a labora- 
tory for making bacterial tests. In the next year, 1912, the business was 
enlarged. That year fifty-five infant-feeding stations in New York City 
were using Homer milk. In 1913 the business was purchased by the Clover 
Farms, Inc., which for the past ten years has had the exclusive trade of 
the health stations. Dr. North still supervises the bacterial testing and 
general sanitation of the business. 

In 19 1 1 the baby-health stations of New York City were taken over 
by the City Department of Health. Since then, the number of stations 
m operation has increased from 15 in that year to 70 in 1923. 

In March, 1911, the New York Milk Committee invited twenty experts 
to become members of a commission on milk standards.^ The outcome 

’Commission on Milk Standards. Reprint 634, United States Treasury Department, 
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of five meetings of this comrqission during a penod of over two years 
was the grading system, providing for Grade iV, Grade B, and Grade C 
milk. For fusther information concerning these meetings, the reader is 
referred to the publication cited. It was milk of the Homer class which 
led to the* development of the grading system and its adoption by the 
New York City Department of Health in 1912. ' -1 

In the beginning four premiums were paid the dairyman, one for 
tuberculin test, one for sanitation, one for low bacteria count, and one 
for butterfat test. What is claimed to be one of the first statements 
for a full month sent out by the New York Dairy Demonstration Company 
is reproduced below (figure 2). The amounts of the premiums vrere as 


# 

STATEMENT 

No. Month of /f// 

New York Dairy Demonstration Co. 

in Account With Mr. 

Quam of Milk — Cans at $ 0-^0 



Quans of Milk = . - Cans at $ 



Premium for Tuberculin Test . . . - 

721 


Premium for Sanitation / O .. 



Premium for Low Bacteria Count . — 



Premium for Butter Fat . ^ ^ 

/y 

ss 

Penalties . . * _ . . - 

/ 


Total „ . 


Sb 

Received Payment, 

i 




Fic.ure^. statement of one of the earliest producers of grade a milk, showing 

BASES ON \\TIICH PREMIUMS WERE PAID AT THAT TIME 

indicated in the statement. After the farmers^ costly experience, and 
with the coming of pasteurization into general use, the tuberculin-test 
requirement was abandoned, and now the reward for cleanliness is rep- 
resented by one premium for low bacteria coimt. 

For the past eighteen or twenty years the farms supplying the Borden 
plants at Oxford and Brisben have been under rigid periodic inspection 
by the company representatives and by the representatives of the health 
department of New York City, Newark, New Jersey, and Montclair. 
New Jersey. Until 1912 this milk was sold as Borden's milk Without 
reference to any particular grade. Then upon recognition by the New 
York City Department of Health of Grade and Grade B milk, both 
grades were put out at each of these plants, and, altho they were handled 
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within the s^e buildiilg, separate receiving, pastenrizing, and bottling 
equipment was used for each grade. 

According to the 1912 regulations, the eligibility of milk from the 
different farms for either grade was determined by a score card from the 
New York City Department of Health, giving 40 points to equipment 
and 60 'points "to methods. To be eligible for Grade A, the farm was 
required to have a total score of 68 points, of which at least 25 must be 
for equipment and 43 for methods. In order to encourage the maintain- 
ing of conditions on farms that would result in this score, the company 
paid a premium of 15 cents per hundred pounds for all dairies making 
the 68 score. 

While the health code of 1912 recognized bacterial standards, the 
prevailing idea at the time was that the quality of the milk was directly 
related to the premises, and no attempt was made to determine the count 
of bacteria in the milk as it came from the farm. The chief defect of this 
method was the inability of inspectors to score properly those methods 
that had the greatest influence on the quality of the milk. 

In 1916 the New York City Department of Health revised its code, 
giving special emphasis to rigid bacterial standards, eliminating the 
numerical score card, and substituting a card with ‘‘ yes ” or “ no ” 
answers to questions concerning dairy premises. The new code also 
prohibited the purchaser from handling two grades of milk in the same 
building. 

Oxford and Brisben were the first Borden stations at which a new 
plan for the purchase of Grade A milk on a bacterial basis was introduced 
by the Borden’s Farm Products Company. In July, 1916, this company 
submitted to the producers a plan of paying 20 cents per 100 pounds 
for milk showing an average count of less than 10,000 colonies of bacteria 
per cubic centimeter of milk, or 10 cents for milk showing an average 
cotmt between 10,000 and 25,000 colonies per cubic centimeter of milk, 
it being understood that da^ conditions satisfactory to the Department 
of Health must be maintained. Not being certain of the outcome of 
this plan, the producers were inclined to favor the bam-score premium 
as in the past. An agreement was finally reached whereby 15 cents would 
be paid for satisfactory barn conditions and 5 cents additional premium 
for low bacteria count, provided that the milk did not exceed a count of 
25,000 per cubic centimeter. This plan continued in effect during August 
September, and October, Prom November i, 1916, to January i, 1921, 
the 2a-cent or lo-cent premiums were paid. For the year 1921, pre- 
miums based on the same standards as those already mentioned were 
paid as follows: January to June inclusive, 25 cents or 15 cents; and 
July to December inclusive, 40 cents or 25 cents. For 1922 the premiums 
were 40 cents or 25 cents for all months except April, May, and June, 
when they were 25 cents or 15 cents. 

The primary differences in the requirements for the production of 
Grade A and Grade B milk are shown in table i. For Grade A milk the 
regulations state that it shall contain not more than 30,000 bacteria 
(colonies) per cubic centimeter when delivered to the consumer, or at 
any time after pasteurization: and not more than 100,000 at any time 
before pasteurization if pasteurized outside of New York City. If pas- 
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teurized within New York Cit3^ it shall contain not more than 200,000 
bacteria (colonies) per cubic centimeter before pasteurization. For Grade 
B milk, the bacterial standards are respectively 100,000, 300,000 and 
1,500,000, colonies under the above-named conditions. 

TABLE I. Princip.u Differences in the Requirements for Grade* A and 

Grade B Milk 



1 Grade A 

Grade B 

New York City requirements: 

Time of delivery to receiving station 
Temperature at time of deliver^' to 
receiving station 

Before 8 a. m. 

Not more than 50® F. 

Not more than 200,000 

i 

Not more than 100,000 
Not more than 30,000 
Very strict 

Before 9 a. m. 

Not more than 60® F. 

Bacterial standard (colonies per cubic 
centimeter) before pasteurization: 
When pasteurized in New York 
City 

WTen pasteurized outside of New 
York City 

> 

Not more than 1,500,- 
000 

Not more than 300,000 
Not more than 100,000 
Strict 

. When delivered to consumer 

General inspection 


Buying-company requirements : 
Bacteria allowed for 

Full premium 

Not more than 10,000 
From 10,000 to 25,000 
Over 25,000 

No 

Part premium 

No premium 

premium 

paid 




Tfie desire of city consumers to be fully assured of clean, wholesome 
milk has led to an increased demand for Grade A milk. The basis of 
quality of this gr^de of milk rests first with the dairyman, who in most 
cases fully appreciates the responsibility. In addition to passing the 
monthly inspection of the milk company’s representatives, and the New 



Figure 3. food value of milk 

In addition to the solids pictured here, milk is relatively rich in vitamines, which are necessary for health 
and growth and are lacking in many other foods 
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York City Department of Health inspection according to the standard score 
card now used, all night’s milk must be cooled on the farm immediately 
after milking and maintained at a temperature below 50° P. < The morning’s 
milk need not be cooled if received at the factory before 8 a. m.; otherwise 
that also must reach the factor}^ below 50° P. ^ ^ 

The inspection of Grade A dairies is more rigid than that of Grade B 
dairies. There is a considerable difference in the cleanliness of bams 
and in the care of dairy equipment and of milk. The premium is not 
a reward.for fortunate location: rather it is a reward for higher investment, 
higher costs, and a more wholesome product. Cleanliness has a market 
value, and Grade A producers are selling cleanliness as a service. 



Figure 4, modern laboratory for insuring high quality of milk 

A special laboratory under the supervision of a trained bacteriologist 
is maintained at Grade A plants. There is a company inspector who 
devotes all of his time to Grade A dairies. It is his duty, in addition to 
the inspection of farms, to cooperate with the dairyman in correcting 
any condition which would tend to increase his bacteria count or damage 
the product in any way. When requested, the companies also run bacteria 
cotmts for the individual cows of any dairy, as it has been found that 
one abnormal cow might cause the loss of premium for the entire milk 
supply. 

The Borden Company pays the farmers premiums according to the 
average weekly bacteria count as follows : if the average count for the week 
is befew 10,000 colonies of bacteria per cubic centimeter of milk, full 
premium is paid; if between 10,000 and 25,000 colonies, part premium 
is paid; and if over 25,000 colonies peV cubic centimeter, no premium is 
paid for milk delivered during the week. Twice each week, on days not 
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previously -^nnoimced, samples are taken from the milk delivered by each 
dairyman, one sample of morning’s milk and one of night’s. -These counts 
axe then averaged*as the basis for the premiums paid. By this company, 
premiums are* computed on a weekly basis. If a farmer loses a premium 
for one week because of imcontrollable difficulties, he still has a chance 
of obtaining the premium for the next week if he corrects the trouble 
immediately. 

A sediment test is nm each week for each dairy. This consists of 
passing one pint of milk thru a special disk of cotton, which collects any 
foreign ‘material that may be in the milk. In this way a check on the 
methods of the producers is maintained. 

By the Clover Farms, Inc., and the Sheffield Farms, Inc., which also 
hanffied Grade A lAilk received from farmers included in this survey, 
premiums were paid on a 
monthly rather than on a 
weekly basis, the average 
count of four samples 
being used. 

The practices of hand- 
ling the milk at the plant 
of the Borden’s Farm 
Products Company, Inc., 
at Oxford, New York, 
where the milk from a 
number of farms included 
in this study was deliv- 
ered, are as follows: 

1. The milk is received 
at a deck, weighed in 
vats, and processed thru- 
out in a plant* entirely 
separate from that in 
which Grade^ B milk is 
handled. A receiving inspector, whose duty it is to inspect every can of 
milk for flavors, odors, and temperatures, is stationed at this deck. 

2. The milk is weighed in large tanks and passes directly from them into 
glass-iined storage tanks which are refrigerated with brine. Milk cannot 
be pasteurized as fast as it is received, and holding it at a low temperature 
prevents bacteria from developing. From these glass-lined storage tanks 
the milk then passes thru the pasteurizer, where it is heated -to from 
142^^ to 145® F., to the holders, where it is maintained at a temperature 
of from 142"^ to 145*^ P. for 30 minutes. 

3. From the holders the milk passes thru the cooling coils, where it is 
cooled down to a temperature of about 40®. 

4. The milk then passes from the cooling coils into the bottles. They 
are filled and capped by machine. The nulk is secured in the bottle by 
the use of a plug cap, and an outside Grade A hood is clamped on the 
bottle with a wire. TJiis protects the lip of the bottle from afty con- 
tamination on its way to the cor^umer, and assures him that the package 
has not been tampered with. During the process the milk does not come 
in contact with any open or uncovered receptacle. 



Figure 5. inspecting the reports of bacteria 

COUNTS 

Premiums are the best inducement to the production of milk of 
low bacteria count 
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The bottles are passed thru a power bottle-washing machine. While 
on their trip thru this machine they receive the following treatment: 

I. A cold-water rinse under 6o-poimd water pressure. 

2: A warm-water wash with soap and alkali solution under a pressure 
of 30 pounds. 

3. A rinse with water at a temperature of 120° F. 

4. A rinse vtdth water at 160® F. 

5. A sterilization "^^hth water at 220° F. 

6. An inspection with electric lights, whereby any stained, rusty, or 
broken bottles are discovered and removed. 

Every pipe, pump, tank, or receptacle is taken apart daily, and is 
jSi^t rinsed with cold water, entirely washed with a soap-powder solution, 
and then rinsed and sterilized. All equipment, after cleaning and 
sterilizing, is inspected by a sanitary inspector at the factory. After 
sterilizing, the drip water is run for bacteria content to see that all equip- 
ment is sterile. All milk-room doors in this factory are self-closing, and 
all doors and windows properly screened to exclude flies. Walls and 
ceilings are well painted and kept clean by washing or repainting whenever 
necessary. 

All temperatures of milk during pasteurizing are registered by recording 
thermometers. The temperature in the sterilizing sections of the bottle- 
washer are likewise recorded. These temperature records are filed and 
are available for supervisor’s inspection at any time. 

A brine solution, coming from a refrigeration plant, is used in cooling 
the mUk. Most of the ice for holding the temperature after loading 
in the cars is produced by this plant. 

All employees must pass a medical examination before given employ- 
ment, to ascertain whether or not they have any contagious diseases. 
A private laundry is maintained for the laundering of the white uniforms 
of all men employed in the plant. Each man has a clean suit every day. 
Each room is equipped with individual towels and hand-washing facilities. 

Each machine is run by a separate electric motor. The use of electricity 
eliminates the oil, grease, and odors of gasoline and steam engines, thereby 
further protecting the milk from contamination. 

After the bottles are filled and ready for the consumer, they are rigidly 
inspected, to detect any bottles that may not be in proper condition. Then 
the milk is taken out of the factory by conveyers and loaded in refrigerator 
cars, where each case is covered with crushed ice to insure proper refrigeration 
on its way to the city. It must reach the city terminals at a temperature 
below 50*^ P. 

On January i, 1923, according to 'reports of the New York City De- 
partment of Health, there were about 3600 dairies producing milk 
sold as Grade A, pasteurized, supplying a demand of about 250,000 quarts 
daily in New York City, or about 10 per cent of all the fluid milk used. 

On December 15, 1922, the plants approved by the City Department 
of Health for handling Grade A milk were located as follows: 

, r 

Amesma Bloomville Candor 

Api^a Boonville Carmel 

Billings Bullville Castorland 

Blooming Grove Burnside Chappaqua 
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Circieville 

Cobleskill • 

Coleman Station 
Copake 
Cortland . 

Dover Plains 

Dryden 

East River 

Ferris burg (Vermont) 

Florida 

Fort Ann 

Fort Edward 

Foster (Pennsylvania' 

Gansevoort • 

Gracie 

Grand Gorge 
Hillsdale 
Homer 
Howe Cave 

Kingsley (Pennsylvania) 

Kipps Station 

Johnsonbnrg 

Lakewood (Pennsylvania) 

Lime Rock (Connecticut ) 

Locke 

Lowville 

Malone 


Maratlion 
Neely town 
Xew Milford 
Newton 

North Chatham 

Otego 

Otterkill 

Ow’ego 

Oxford 

Papakating (New^ Jersey) 

Pine Bush 

Pine Island 

Portlandville 

Port Leyden 

Poult ney (Vermont) 

Richmondville 

Roxbury’’ 

Salt Point 

Schekomeko 

Schenevus 

Smithboro 

Smith’s Basin 

Smyrna 

South Gilboa (Evans 
Daiiy^ Co.) 

South Gilboa (Sheffield 
Farms) 


South Kortright (Dairymen’s 
League ; 

South Kortright (Sheffield 
Farms; 

Stanfordville 
Starlight (Pennsylvania) 

State Bridge 
Sugar Loaf 
Thompson Ridge 
Towners 

Tranquil it V (New Jersey) 

Tully 

Tunnel 

Ulster (Pennsylvania) 

Warwick 

Washington Depot (Connecti- 
cut) 

Washingtonville 

Wassaic 

Wells Bridge 

Whitehouse (New^ Jersey) 

VTiitney Point 

Windsor 

Wingdale 

Wisner 

Woodruff’s Gap (New Jersey) 
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Figure 8. grade a hood 


The three companies purchasing the Grade A milk from the farmers 
included in this sun^ey sell it under the brand names of HomeRmilk, sold 
by the Clover Farms, Inc. ; Sealect, sold by the vSheffield Farms Company, 
Inc. ; and Borden’s, sold by the Borden’s Farm Products Company. These 
trade marks are reproduced in figures 6, 7, 8, and 9. 


These advertisenients appeared in a number of daily papers recently. 

Had you noticed them? 

Mahe further inquiry if you wish, but by all means consider them and maKe your decision. 


Your Firs! Thought if You Take No Chance 



^should be a proper 
milk supply. Yoa cannot 
find dziK better than 
Bordeiis Grade A' Milk. 

Back of it all is 
responsibility' and 
conscientious effort. 



< 

, ^whenyou secure Bordens iii 
' Grade A Milk. f 

It is dependable, pure and f i 
wholesome , and is delivered jjl 
to you protected in every 
way. 



BORDENS I BORDENS 


Farm Products Co, Inc 

Walker 7300 H 


Farm Products Co, Inc 

Walker 7300 


Figure 9. effective newspaper advertising of a high-quality product, the 

e primary way of MAKING IT KNOWN TO THE PUBLIC 


The plants at which the Borden’s Farm Products CompanjL Inc., 
paid a premium for low bacteria count in September, 1922, and the 
freight zones in which these plants are located, are given in table 2. 
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TABLE 
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Sugar Loaf 

Washin^onville 
New Milford . . . 

Wisnei* 

Kipps Station. . 

Burnside 

Florida 

Warwick 

Pine Bush 

Papakating 

Wassaic. ....... 

Stanford ville . . . 

Kingsley 

Fort Ann 

Gansevoort 

Bri'sben 

Oxford 

Cortland 

Otego 

Schenevus 

Tunnel 

Wells Bridge. . . 
Dr>’den 


Location of BordenA Gr.\de A Plants in 1922 


Plant 


'eight charge per I 
40-quart can 

, Yliles from 

1 New York 
% City 

$0,305 

1 50 to 60 

0.320 

1 60 to 70 

0.320 

60 to 70 

0.320 

* 60 to 70 

0.320 

60 to 70 

0.320 

60 to 70 

0.320 

60 to 70 

0.320 

60 to 70 

0.330 

70 to 80 

0.330 

70 to 80 

0.355 

90 to 100 

0.385 

120 to 130 

0.430 

170 to 180 

0.475 

220 to 230 

0.475 

220 to 230 

0.480 

230 to 240 

0.480 

230 to 240 

0.485 

240 to 250 

0.505 

260 to 270 

0.505 

260 to 270 

0.505 

260 to 270 

0.505 

260 to 270 

0.545 

320 to 330 


The actual distance of the plant from the city terminal does not necessarily 
correspond to the mileage used in computing freight. 

The plants operated by the Sheffield Farms Company, Inc., handling 
Grade A milk m March, 1922, were located as follows: 


Amenia ^ 
Billings 

Blooming Grove 
BloomviUe 
BullviUe 
CoblesHU 


Coleman Station 
Dover Plains 
Grand Gorge 
Hillsdale 

Lakewood (Pennsylvania) 
Lowville 


Richmondviile 
South Gilboa 
South Kortright 
Tully 

Ulster (Pennsylvania) 


The plants operated by the Clover Farms, Inc., handling Grade A milk, 
were at Afton, Homer, and Schekomeko, New York. 

Complete data for all Grade A plants are not available; however, the 
amount of fluid miUc received at 60 Grade A plants was found to be 7.4 
per cent of the amount of milk received at 1303 plants in New York State 
in 1922, or 16 per cent of all milk received in counties where Grade A 
plants are located.^ 

Not all milk received as Grade A is shipped as such. In order to supply* 
the demand at all times, the buyer must carry a surplus of this grade 
of milk, some of which must be sold as Grade B or used in otl^er ways. 
Some reasons for having this surplus are: 

I. The dairies supplying this grade of milk do not produce seasonally 
aecording to the demand. 


•* New York State Department of Farms and Markets, Bulletin 158, 1923, p. 70. 
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2. Tile Department of Health may debar the' milk from any factory 
which fails at any time to pass inspection. To have sufficient milk to 
supply the demand in case any plant should unexpectedly be excluded, 
more milk must be purchased than that called for by the current demand. 

3. The*distributor must be able to supply the maximum demand at all 
times. This varies with hot 'weather, holidays, and summer vacations, 
probably more for Grade A milk than for Grade B. 

4. Grade A milk must be sold within 36 hours after pasteurization. 
The distributor must bring to the city a margin of safety ’’ to guard 
against delay in transit, for the milk must be served on time each day. 

5. Time is required to get farms in condition to m^et the requirements 
for this grade of milk. To meet a continuous increase in demand, dis- 
tributors must keep production in advance of current needs. 

iVltho the companies purchasing Grade A milk necessarily have a 
surplus during the spring months, the premiums are paid during this 
•period, but they are lower than for other months. Dairymen have a 
large proportion of their cows ‘freshening in the spring, and the extra 
stimulus to production that comes when cows are turned on the pastures 
results in the largest surplus at this time. Companies wish to encourage 
producers to exercise the proper precautions at all times for Grade A 
milk, but at the same time they do not wish to unduly encourage produc- 
tion during the grass months. These premiums were paid as indicated 
in table 3. 


TABLE 3. Premiums per ioo Pounds Paid for Grade A Milk 



Cents per hundred pounds of milk 

Month 

10,000 ! 

colonies or less ' 
of bacteria 
per cubic 
centimeter 
of milk 

From 10,000 
to 25,000 
colonies of 
f bacteria per 
cubic centimeter 
of milk 




May 

25 

15 

June 

25 

15 " 

July 

40 

25 

August 

40 

25 

September 

40 

25 

October 

40 

25 

November 

40 

25 

December 

40 

25 

1922: 



January 

40 

25 

February ' 

40 

25 

March 

40 

25 

April 

25 

15 


The experience of one of the companies handling this grade of milk is 
that when* their entire metropolitan trade is considered, only about three- 
fourths of the milk for which premiums are paid is actually shipped to 
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cities as Grade A milk. Th^ proportion ranged from 61 p,er cent in June 
to 91 per cent iy. August. In other words, in June less than tvro-thirds 
of the milk. for which premiums were paid is actually sold as Grade A 
milk, while in August nearly the entire amount can be so disposed of ' 
(table 4). 

TABLE 4. Proportion of Milk for Which Grade A Premiums are Paid, That 
Is Actually Sold as Grade A Milk — One Company 


Year 


Percentage 

sold 


1921: 

May 

June 

July. . . . . . 
August . . . . 
September 
October . . . 
November, 
December . 


74 

61 

83 
91 

84 
82 
84 


1922: 

January . 
February 
March . . , 
April. . . . 


69 

62 

68 

71 


Average for year 


74 


‘The Oxford and Brisben plants are advantageously located on the 
Delaware, Lackawanna and Western Railroad, so that they can con- 
veniently ship their Grade A product to Newark and Montclair, New 
Jersey. _ In seasons of high production, these two plants can meet the 
demands of these towns practically unaided. In the months of low 
production, \he shortage must be obtained from other less conveniently 
located plants. The situation here, however, is not typical of the ex- 
perience of the company when the entire metropolitan trade is considered. 

^ REGIONAL CONDITIONS 

Of the 135 farms included in this study, 84 were in Chenango County 
in the Yucinity of Oxford and Brisben and delivered milk to the Borden’s 
Farm Products Co. plants in these two villages. These farms -comprise 
the group without cash crops. The sale of crops from them brought a 
Y^ery small income and was not a leading feature of the business 
organization. 

The remaining 51 farms were in the Yucinity of Homer, Cortland County, 
and Tully, Onondaga County, 22 delNering to the Clover Farms, Inc.,* 
at Homer and 29 to the Sheffield Farms Co., Inc., at Tully. The latter 
company did not begin the payment of Grade A premiums at Tully 
until July of 1921, but the other companies have been handling Tirade A 
for some years at the plants mentioned. These farms comprise the 
group with cash crops. Cabbage, potatoes, peas for the cannery, and 
hay are important sources of their income. 
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According to -Dr. G. P. Warren (in Bulletin 416 of this experiment 
station, 1923, pages 5 and 61), when the five-years averag/3S for the years 
1910 to 1914 are taken as 100, the index numbers of wholesale prices in 
the United States averaged 144 for the twelve months covered by this 
study, the milk prices paid to producers at Utica, New York, averaged 
141, and the weighted average of prices paid to New York producers for 
products commonly produced in the State was 14 1. 


CHENANGO COUNTY 

The soils of the 84 farms near Oxford and Brisben were mostly of the 
Lordstown, Wooster, Volusia, or Lackawanna series,, deficient in lime 
and not rich in organic matter (table 5). 

TABLE 5. Soil Types on the 84 Oxford Farms 


Type 


Acres 


Per 

cent 


Lordstown silt loam 

Wooster silt loam 

Wooster gravelly silt loam. . 

Volusia silt loam 

Lordstown stony silt loam . . 
Chenango gravelly silt loam, 

Lackawanna silt loam 

Wooster stony silt loam . . . . 

Volusia stony silt loam 

Fox gravelly loam 

Lackawanna stony silt loam 
Norwich stony silt loam . . . . 

Genesee silt loam 

Holley silt loam 

Chenango silt loam 

Meadow 

Norwich silt loam 

Pox fine sandy loam 

All other types 

Total 


2,555 
2 , 171 
1,937 
1,470 
1 ,228 
r ,068 
1.050 
1 ,007 
899 
659 

614 
^ 480 
408 
320 

150 

121 

63 

28 


16.228 


15.7 

13-4 
II. 9 

9.0 

7.6 

6.6 

6.5 

6.2 

5-5 

4.1 
3-8 
30 

2.5 

2.0 

0.9 

0.7 

0.4 

0.2 


100.0 


Per cent of 
each type in 
Chenango 
County as 
given in soil 
survey report 


28.3 

19.6 

3-2 

14.2 

6.6 

30 

3-8 

2.7. 

6.0 
1-3 
3-5 
1-3 
1-4 
0.9 

0.3 

2.1 

0.5 

0. 2 

1 . I 


100.0 


The average date for the last killing frost in the spring, for the 5 1 years 
ending with 1913, at Oxford, at an elevation of 976 feet, was May 17, 
and the first in the fall was September 24, making a growing season of 
130 days. 

The average annual precipitation for the same period was 40.52 inches, 
of which ^17.83 inches came in the growing months, from April to August 
inclusive." 

The topography of the valley farms was a limited amount of level 
bottom crop land and much steep hillside pasture: and of the upland 
faims, rolling or steep crop and pasture land with many large stones. 



Economic Studies of Dairy Farming in New York. II 


17 



Figure 10. valley conditioxs at oxford, new York 

The average elevation of the Oxford farms was 1214 feet above sea level. 
Of the farms 55 were on the uplands and 29 in the valleys. 

CORTLAND AND ONONDAGA COUNTIES 

The area in Cortland County selected for this study was the town of 
Homer, in which 22 records were taken, and the area in southern Onondaga 
County w’as included in the towns of Tully and Otisco, where 29 records 
were taken. The elevation of these valleys is about 1100 feet and of the 
hilly uplands from 1500 to 1800 feet. Of the 51 farms studied, 37 were 
on the uplands and 14 in the valleys, the average elevation of the farms 
being 1369 feet. 

•The' average dates for the last killing frost in the spring and the first 
in the fall at Cortland, 1129 feet above sea level, are May 14 and Sep- 
tember 30, respective^, giving a growing season of 139 days. 

The average* annual precipitation at the same station for thirty-eight 
years was 39.57 inches, 19.10 inches falling in the five growing months,- 
or from Ap^l to August inclusive. This is the heaviest growing-season 
rainfall for any of the areas studied. Another important feature of the 
distribution of rainfall is that in IMay, June, and July, the most important 
months of the growing season for determining crop yields, there is a 
rainfall of 12.47 inches. 

Just south of the village of Tully the valley of the Tioughnioga begins, 
extending south thru Preble to Cortland. The soil is a calcareous glacial 
outw^ash till which has come largely from the terminal moraine located 
north of Tully and abounding in limestone fragments. It is mapped as 
the Fox series. On the slopes and hills the Wooster, Lordstown, and 
Volusia series predominate. 

Of the Homer farms 9 were on the upland types of soils, mostly Lords- 
town stony silt loam and Lordstown silt loam; 13 were so situated that, 
most of the crop land w^as Fox gravelly silt loam or Genesee silt loam. 
Of the farms about Tully all but 2 were in Onondaga County, where 
no recent soil survev" has been made. Of these, 9 were so located that 
most of the crop land was Fox gravelly silt loam, while the remaining 
20 were upland farms, most of which were located on what is probably 
Ontario gravelly silt loam. 
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The main valle}’ roads leading to the milk stations in both areas are 
mostly macadam, or other well-improved roads. Th§ dirt roads are 
generally in much better condition in these regions than in those with 
hea\^^ soil and level topography. 

The farms are fairly well maintained in both the regions studied. The 
additional' income from the sale of crops has made it possible for some 
of the farmers to improve their properties more than others. ^ Making 
improvements is one of the ways of saving on a farm, with certainty that 
the account will not be disturbed until the property is sold. 

The educational facilities may be found in high schools at Oxford, 
Homer, and Tully. Oxford is about 30 miles south of Colgate University, 
and Tully is 35 miles and Homer 25 miles north of Cornell University. 

The impression that one w'ould form in passing through the section 
is that the farmers are prosperous. A small proportion of the farms 
are operated by tenants, and some of the farms operated by owners have 
remained in the same family for many years. In the cash-crop region 
the high prices received for crops during the period of the war enabled 
some farmers to reduce their obligations more quickly than could those 
who sold milk alone. The advantage of raising and selling cash crops 
over exclusive dairying was probably greater during the period of the 
war than at times of normal prices. 

AGE, TENURE, AND WAGES 

Of the 84 Oxford operators, 20 had attended high school for an average 
of 2.5 years, none had attended business school, and i had attended 
college for two years. Of the 51 Tully and Homer operators, 12 had 
attended high school for an average of 2.6 years, i had attended busi- 
ness school, and 3 had attended college for an average of 2.3 years. The 
remaining farmers had not gone beyond the district school. The average 
age of the Oxford operators was 47 years, of the others 4^ years, and of 
all 46 years. 

Of the 84 Oxford farmers, 66 were owners, 13 were share tenants, and 
3 were cash tenants. Of the 51 Tully and Homer farmers, 38 were owners 
and 10 were share tenants. The common method of leasing is under a half- 
and-half share agreement, with the landlords usually furnishing more 
than half the cattle. Three farms in the latter region were operated 
by hired foremen. The previous and the present tenure status of 130 farmers 
is shown in table 7. Inspection of table 6 will indicate that most of the 
present fanners worked as hired men on farms, and that most of them 
were never engaged in any occupation other than farming. 

Whenever the operator did not spend twelve months on the farm, a 
part of the hired man’s wages representing the value of the time put in 
by the person who acted in his place while he was away was deducted 
Before computing the labor income. 

The operators were asked to estimate the value of their time, on the 
basis of what it would cost to hire some one to do the work and manage- 
ment equally well, having a house and such other things as the farm 
provides toward the living necessities furnished;' or what they, the 
operators, could obtain for similar work elsewhere with the aforementioned 
perquisites. Thus, the figure obtained can be compared directly with the 
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TABLE 6. EMPLuvMr-xT Hi>torv of Oxford, Tully, and Ho^^ier Farmers 


r~ ' 

• 

! 

• i 

Owner of 
present farm 
but never owner 
of other farms 

Oymer cf other 
farms before 
becoming owner 
of present farm. 

S'nare tenants 

Cash 

tenants 

, 0 .':ford 

Tully and 
Homer 

Oxford 

Tully and 
Homer 

^ . . 1 Tully and 

0 .xtordj Homer 

Oxford 

Total number of this tenure status'*' 

51 

N 

15 

1 1 


10 

3 

Number that never had been tenants 
Xumbei; that had been tenants on present 

3= 

15 * 

5 




tarm but never on other farms . . 

Number that had been tenants on other 

10 

I 

- 

I 

D 


I 

^ farms but never on present farm .... 
Number that had been tenants on other 

10 

10 

6 

3 

2 

0 

0 

farms and on present far«i 

Total number that had worked as hired men 

0 

I 

2 

0 

6 

8 

2 

^ on farms . . . 

Number that had worked as hired men on 

43 

24 

10 

6 

II 

8 

3 

home farm but not on other farms 

Number that had worked as hired men on 

iS 

12 

4 

5 

2 

3 

0 

other farms but not on home farm 

Number that had worked as hired men on 

16 

6 

4 

0 

s 

3 

3 

other farms and on home farm 

Number that had never worked as hired 
men on farms but had been engaged in 

9 

6 


I 

I 


0 

other occupations 

Number that had neither w'orked as hired 
men on farms nor been engaged in other 

6 



5 

I 


0 

ncmipati'^ns 

Nu: “bsT" :ha: rad worked as hired men on 
farms and had been engaged in other 

2 

i 0 

3 

0 

I 

0 

0 

^ occupations 

Number that had worked as hired men on 
farms but had never been engaged in 

18 

3 

4 

“ 

6 

I 

0 

other occupations i 

25 

21 

6 

4 

5 

7 

3 


Three Tully and Homer farms operated by hired foremen. History not found for two Oxford operators. 


TABLE 7. Preceding Tenure Status of Present Operators 


Present tenure status 




84 Oxford farms 


' SI Tully and Homer farms 


Owners* 

Share 

tenantsf 

Cash 

tenants 

All 

operators 

Owners t 

Share 

tenants 

AU 

operators 

Number of farms 

66 

13 

3 

82 

38 

10 

48 

Average age of operator (years) . . . 

48 

39 

39 

47 

45 

44 

45 

Average age at which operator began 









36 







Average vears in present status 

! II .9 




10.0 



Tenant on present farm: 








Number of farmers 

14 

13 

3 

30 

3 

10 

13 ' 

‘AverSge age when farmer began 








tenancv 

31 

35 

' 36 

33 

39 

38 

38 

Average years in such status. . . . 

6.7 

5.1 

3.0 

5.6 

8.3 

6.0 

6.S 

Tenant on other farms: 








Number of farmers 

. iS 

S 

2 

28 

14 

8 

22 

Average age when farmer began, 







tenancy 

: 30 

35 

36 

32 

23 

32 

27 

Average years in such status. . . 

! 7 

9.0 

7 0 ! 

6 5 

7.0 

7.1 

7.0 

Hired man at home: 








Number of farm.ers 

: 33 

3 


36 

24 

5 

29 

Average age ’.vhen :r.. began as' 







hired man . .... 

' 18 

i6 

! 

18 

17 

17 

17 

Average years in such status. 

1 6 9 

5 > 7 


6 8 

6.6 

8.8 

7.0 

Hired man away from home; 

i 







Number of farmers ... 

' 31 

9 

3 

43 ! 

13 

5 

18 

Average age when farmer began as 







hired man 

18 

17 

IS 1 

iS 

19 

18 

19 

Average years in such status . . . . 

' 9.9 

15.0 

16.7 

II. 4 

5.2 

12.8% 

7.3 

Other occupations: ^ 








Number of farmers 

30 

7 


37 

13 

3 

16 

Average age when farmer began 







such occupation 

22 

22 


22 

21 

16 

20 

Average years in such status 

1 1 . 0 

3.9 


9.6 

15 . 5 

13.0 

IS. I 


* One Gamer’s history not found, t One share tenant’s history not found, t Three owners’ farms oper- 
ated by hired managers. 
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labor incomes, *the purpose being chiefly to discover how the amount 
that they actually received compared with the amo^int that they 
considered they deserved. 

A study of the variations in these estimates (table 8) shows that one- 
fourth of the Tully and Homer farmers valued their time at $1500 dr more, 
and about *one-SLxth at less than $900. Of the Oxford farmers, 60 per 
cent were less than $900 and one was as high as ^1500. 


Tj\BLE S . Variations in Estimates Placed by 135 Farm Operators on the 
Value of their Time for Twelve IvIonths 


Value of operator’s labor 

84 Oxford farms 

5L Tully and Homer 
farms 

Number 
of farms 

Per cent 

Number 
of farms 

Per cent 

^ A';o. ... 

I 

1 . 2 



±7^ 

I 

1 . 2 



480 

I 

1 .2 



500 

2 

2.4 

19 0 

1 . 2 



600 

16 

3 

5.9 

648 

I 



684 

I 

1 .2 



• 700. . , ' 


3 • 6 



720 

13 

I 

15 . 4 


9.8 

730 

1 . 2 



7 S'; 

I 

1 . 2 


. 

800 

4 

4, 7 


■ ' 

802 

I 

1 .2 



840 

2 

2.4 


, 

850 

I 

2.0 

862 

I 

1 . 2 


870 

I 

1 .2 



900 

13 

I 

^ 5 • 5 



9 

17.6 

907 

1.2 


QSO 


' I -1 

2.0 

I ,000 

6 

7-1 

1 . 2 

2 

3-9 

I ,025 

I 


I , 100 

I j 

1 .2 



I , 1 70 


I 

2 . 0 

1 ,200 

10 

II. 9 

15 

I 

29.4 

2 . 0 

I ,280 

I ,440 

I 

1 . 2 


I ,500 

I 

1 .2 

7 

13-7 

3-9 

1-9 

5-9 

I ,800 


2 

I , 825 



I 

2 , 000 



-I 




0 

Total 

84 

100.0 

51 

100.0 



The average value placed b}^ the farm operators on their time for twelv^e 
months, covering board but not privileges, was $826 for the Oxford 
and $1170 for the Tully and Homer group. The average time spent by 
the Oxford operators was 11.4 months per farm, and by the others 11.8 
months per farm. The average value of the 135 operators’ time was 
$956 for twelve months, or $80 per month. 



TABLE 9. Labor on 84 Oxford Farms 
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S3 months on 4 farms. t Board was furnished for 28 months on 3 farms. $ Board was furnished for 22 months on 3 farms. 



TABLE 10. Labor on 51 Tully and Homer Farms 


2 2 
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* Board was fumished for 43 months on 4 farms. 
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The average cash wage paid monthly to hired men without board was 
$61.65 on tjie CTxford farms and S69.45 on the others; for hired men with 
board furnished the monthh^ wage amounted to $41.83 on the Oxford* 
farms and S53.60 on those of the other group (tables 9 and loj. The 
cash value of board furnished, excluding the part furnished by the farm, 
averaged $16.41 per month on the Oxford farms and $22.18 on the 
others. 

Most Oxford hired men are unmarried and have their board furnished. 
On the Tully and Homer farms the proportion of the hired laborersnvho 
were rriarried and furnished their own board was greater than on the 
Oxford farms. 

The average number of persons equivalent to men, computed on a 
yearly basis of the amount of work (man equivalent), was 2.2 for the 
Oxford and 2,53 for the Tully and Homer farms. On the Oxford farms 
45.4 per cent of the labor was time of the operators, 22.0 per cent that 
of the operators’ families, and 32.6 percent that of workers hired outside of 
the operators’ families. On the Tully and Homer farms a larger proportion 
of. the labor was performed by hired help, as the faims carried on a larger 
business. # 

FARIM CAPITAL 

Farms wdth less than 12 cows at the end of the year studied were not 
included. This selection results in an average size of farm somewhat 
larger than the regional averages, but, since the stud}" was concerned 
primarily with dairy farms, this limit was set. 

In making a farm management sur\"ey, the purpose may be to make 
an economic study of a region, or it may be to make such a study of the 
various systems of farming in a region. If the first is the object, all 
farms should be included in order to get a t^’pical and complete record 
of the area. Jf, however, the object is to study systems of farming, one 
is justified in excluding those types of farming which are not to be 
studied, an^ in seeking such areas that will give the desired infor- 
mation, as was done in this study. 


TABLE II. Average Size of 135 Farms 



84 Oxford farms 

3 1 Tully and 
Homer farms 

Average 
acres 
per farm 

Per cent 
of total 
acres 

Average. ■ 
acres 
per farm 

Per cent 
of total 
acres 

Crop land 

63 6 

32.8 

75 ■ $ 

44.8 

Woods pastured* , . . 

26.3 

13-6 

12 9 

7-7 

Rotated pasture 

0 4 

0 2 

3-8 

2.3 * 

Permanent pasture tillable 

152 

7.8 

25 9 

15-4 

Other permanent pasture 

68. 3 

35 ’ 2 

35 ■ 7 

21 . 2 

Woods not pastured 

12.5 

6.4 

6.3 

^ 3-7 

Farmstead, roads,‘and so forth 

7.8 

4 0 

8.3 

4-9 

Total 

194 - 1 

100.0 

168.2 

100- 0 


* Equivalent in open pasture of 5-5 acres for Oxford farms and 4.2 acres for Tully and Homer farms* 
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The 9-v6r3-gG size of tfic 84 Oxford, fs-rms w 3 -s 194 ficros, witti s-bout 
one-third in crops; while the ai^erage size of the Tully and Homer farms 
was i6S acres, with 7^ acres, or 45 per cent of the total, m crops (table ii). 
In the latter regions, therefore, dess of the land is in woods and untillable 
pasture, and more of it in crop land, rotated pasture, and tillable pasture. 
This makes possible the raising of cash crops, such as peas for canning, 
cabbage, and potatoes, with the dairy enterprise in the Tully and Homer 
re^on, wbil^ the Oxford farms depend almost exclusively on the dairy 

for their income. / 

The average total capital for the Oxford farms was $13,040, 68.2 per 
cent of which was in the farm; and for the Tully and Homer farms $19,204, 
71.2 per cent of which was in the farm (table 12). About one-fifth of 
the capital was in livestock, and 'one-tenth in machinery and equipment. 


TABLE 12. Average Capital for 135 Farms 


84 Oxford farms 

51 Tully and Homer 
farms 

' Value 
' per farm 

Per cent 
of total 

Value 
per farm 

Per cent 
of total 

Real estate 1 $8,887 

Livestock ' 2,757 

Machiner}' ; 1.277 

Feed and supplies ■ 119 

68.2 

21 . 1 

9.8 

0.9 

$13,681 

3.466 

1.766 

291 

71.2 

18. 1 

9.2 

1-5 

Total i $13,040 

100.0 

$19,204 

100.0 


The Oxford farms had an average value of $46 an acre, and the others 
$81. Land is more expensive around Tully and Homer," chiefly because 
a larger proportion of it is tillable, cash crops are added to the system 
of farming, the topography is more favorable, and the markets in general 
are better. 

The distribution of the real-estate capitalization in the two areas is 
shown in table 13. 

The question might be raised whether the farms should not be- con- 
sidered overcapitalized when, after deducting the estimated value of the 
farmers’ best alternatives from the net receipts, the result is less than the 
current rates of interest on the appraised value of the properties. Before 
answering this question, it is well to remember that a fair capitalization 
of any business cannot be made from a single year’s earnings, and also 
that there is considerable uncertainty as to the precision of the value 
placed on their time by these men as a group. A shifting of the entire 
group into some other occupation, aside from being out of the question, 
even if it could be done, would lower the earnings afforded by the other 
occupation. 

The bumulative investment in a property cannot be used as an indica- 
tion of what its fair capitalization should be for business purposes. Un- 
economical expenditures for buildings or other improvements cannot 
be expected to compete in net revenues with improvements that result 
in equal earnings but at much less investment. Thq. selling value, and 
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TABLE 13. Distribl'tiox of Farm Real-Estate Capital 


• 

S4 Oxford farms 

51 Tully and Homer, 
farms 

\"alue 
per farm 

Per cent 
of total 

Value ' 
per farm 

Per cent 
of total 

Dwelling no. i 

$i .476 

16.5 

$2,016 1 

14.4 

Dwelfing no. 2 (19 farms) 

195 

2.2 

414* 

30 

Cattle barn 

2 ,048 

23.0 

3 A 99 

22.9 

Bam no. 2 (33 farms) 

288 

3.2 

327 t 

2.4 

Other buildings 

519 

5.8 

I ,004 

7.2 

Total buildings 

S4.526 

50.7 

$6,960 

49.9 

Orchard 

$ 29 

0-3 

$ 25 

0.2 

Crop land 

2 ,416 

27.1 

4.502 

32.2 

Pasture land, except woods pastured. . 

1.3S8 

15.5 

I ,696 

12.1 

Woodland 

542 

6.1 

761 

5-5 * 

Other land 

28 

0.3 

15 

0,1 

Total land 

$4,403 

49-3 

$6,999 

50.1 

Total value of farm (land and buildings') 

.$8,929 

100. 0 

S13.959 

100.0 


* Only 12 farms had more than one dwelling, 
t Only 1 8 farms had more than one main barn. 


not the cost of a property, is therefore used for its capitalization. There 
is no way of proving that the farms would actually change possession at 
the values placed on them. In some instances the farms had been 
purchased recently at the prices included. The average value of land and 
buildings, accprding to the 1920 United vStates census, ° was, for Chenango 
County, I5048, or $37.78 per acre, and for Cortland County, $5817, or 
$47.68 per^acre. By comparing these values with those of ten years 
before, it is seen that the farms have increased in value 36 and 50 per 
cent, respectively, for the two counties. Much of this increase is due to 
investment of labor or cash in buildings, fences, and water systems, 
increased fertilit3^ and other types of improvements. 

The value of the farms is in the main determined by earning power. 
Earning power, in turn, is dependent upon productive soil, -good markets, 
and skillful farmers. It is probable that differences in the first two 
conditions account largeh^ for the difference in land values between 
the two regions. 

The total real capital of the Tully and Homer farms, which averaged 
26 acres smaller than the Oxford farms, was $5,030, or 56 per cent more 
than the Oxford farms. Of this $243 4 was in greater building capitalization j 
and the remainder in land. The value of buildings per farm was 54 pef 
cent more, of crop land per acre 57 per cent more, and of pasture land 57 
per cent more on the Tully and Homer farms than on the Oxford farms; 

Of the total capital in land and buildings, about one-half was in buildings 
in each area, and oiie-half in land. Around Oxford the average values 
per acre for land were; crop land, $37.96; pasture land, $16.54; and 

» FoUrtefettth|cfetisus^f the United States, vnl. 6; part i Cioyp)'. Agriculture’, p, sii. 
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woodland, $i3r.96. For the Tally and Homer farms the values per acre 
were: crop land, $59.77; pasture land,^ S25.93; ^-nd woodland, $39.65. 

The question of turnover of capital is one that is often" looked upon 
by bankers and industrial financiers as a matter of consi derable importance. 
The data in tables 14, 15, and 16 show a comparison of the turnover of 
capital on dait}^ farms, in corporations engaged chiefly in handling milk 
and milk products, and of feed dealers. 

The data for 215 New York dairy farms are given in table 14. The 
total of the business assets is the total capital of the land, livestock, 
equipment, and supplies for these farms. The net assets are not knoTO, 
because no information as to the liabilities of these farms was obtained. 
The gross sales represent total sales of milk, crops, livestock, and mis- 
cellaneous items, data for which are presented in this bulletin and in 
Bulletm 421 of the Cornell University A^cultural Experiment Station. 
The operating expenses also are included in the same bulletins. 


; TABLE 14. Turnover of Capital on 215 New York Dairy Farms for the 
Year Ending April 30, 1922 


Total business assets 

$3,148,981 

100,418 

656,244 

33.525 

96,485 

46.177 

Gross sales: 

Crops 

Milk; 

Cash ■ 

Certificates of indebtedness 

Livestock 

Miscellaneous items 

Total gross sales 

$932,849' 


Operating expenses 

Value of time for one year of 215 farm operators 

Net income for interest and surplus | 

Percentage of assets represented by net income for interest and surplus 
Ratio of gross sales to assets (per cent) ^ 

$710,694 
' $201,711 

$20,444 

0.65 

29.6 

$301 

2.2 

Average labor income per farm 

Percentage of gross sales represented by net income for interest and 
surplus 



The value of the time of operators is mostly a wage value for their 
manual labor. At prevailing wages for hired men with a house and pro- 
ducts furnished, the cost to hire men in their places would have been 
76 per cent of the value of the operators’ time. But the hired men would 
not have done the job so well. When the time of operators is charged, 
as officers’ salaries would be in a corporation, there w^as a return of two- 
thirds of one per cent on the capital. Slightly over three years would 
be required for sales to equal the capital. 

The two companies for which data are given in table 15 are large milk- 
manufactunng and milk-distributing corporations. Their business is not 
production, but chief y the handling of milk and its products. As given 
in Moody’s Manual, the net income is 10.5 and 2.5 percent, respectively, 
of the business assets. The sales are about twice the total business assets, 
id compared with sales from farms of less than one-tHkd of the total 
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business _ assets. Agriculture is a business requiring long-time invest- 
ments^ witn a very'* slow turnover of capital, compared with most manu- 
facturing industries. 

TABLE 15.* Turnover of Capital for Two Large 3 .Iilk and Milk-Broducts 
Corporations for the Year Ending December 31, 1922-^ 


Company no. i 


Total* capital stock, reserves, and surplus 

Gross sales 

Net income for dividends -and surplus 

Dividends 

Appropriation for reserves 

Surplus for 3-’ear 

Percentage of assets represented by net income 

Ratio of gross sales to capital stock, reserv^es, and surplus (per cent).. 
Percentage of gross sales represented by net income 


$49,501,418 

$92,058,760 

$5,173,749 

$2,194,770 
$ 730,872 
$2 ,248,107 


Compam^ no. 2 


Total business assets $17,130, 948 

Net sales $34,611,885 

Net income for dividends and surplus $434 . 733 

DNidends $350 , 000 

Surplus for 3'ear $84 , 733 

Percentage of assets represented by net income 2.5 

Ratio of net sales to assets (per cent) 202.0 

Percentage of net sales represented b\* net income 1.3 


* From data in M^jody's A>ialy>^^ of lnvestm:nts and Seciiriiy Bz-oks. Industrial Securities. By 

John Jvloody, X923, p, 1015 and 20S1. Also from the fourth annual r^p.rc of Company no. i. 

The ratio of gross sales to the total business assets for 37 privately 
owned feed sto«es in New York is shown in table 16. The rate of turn- 
over of capital for these stores is about two and one-half times the capital, 
or about 25 per cent larger than the average of the two milk companies. 
Apparently, feed dealers and milk-handling concerns turn over their 
capital^about six to eight times as fast as do milk producers. 

TABLE 16. Capiwvl Turnover for the Year 1921 for 37 Feed Stores 

Owned Privately'*' 


Total business assets $i ,269 ,285 

Total sales $3 , 155 ,804 

Ratio of gross sales to assets (per cent ) 248 . 6 


* An economic study of rural store credit in New York. By Leland Spencer. Cornell Univ. Agr. Exp. 
Sta., Bui. 430, 1924, p. 31-32. 

The interests of the milk distributer and of the producer should be 
mutual. Competition on the selling end in the city forces the distributer 
to keep the price paid to the producer as low as he can and still get a 
sufficient supply of milk for the demands of his trade. The reason why 
he can get the supply at the prices he pay^'s, and the unfortunate part 
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of the situation from the producer’s standpoint, is that a large volume 
of milV is produced on land on which no interest is reckoned or paid. 
Production continues under these conditions by the operator hving from an 
income which represents no more than interest on the present capitali- 
zation of the farm and equipment. The price of milk will not allow the 
dairy farms of New York to be operated on capital borrowed on the basis 
of their present estimated values. 

The variation in the size of farms was as follows: Oxford area, less 
than 75 acres, 5; from 75 to 124 acres, 19; from 125 to 174 acres, 17; 
from 175 to 250 acres, 22; over 250 acres, 21. Tully and Homer area, 
same grouping, 2, 14, 15, 15, and 5, respectively. 

The number of cows per farm ranged from 10 to 68'On the Oxford farms 
and from 10 to 60 on the Tully and Homer farms. 

The proportion of farms employing 2.5 men or over with less than 
30 cows was larger in the Tully and Homer area than in the Oxford area, 
because of the crop work. 

The total capital ranged from $3594 to $41,274 on the Oxford farms. 
On 37 farms the total capital was less than $10,000, on 35 farms from 
$10,000 to $20,000, on 8 from $20,000 to $30,000, and on 4 over $30,000. 
The total capital ranged from $7636 to $49,650 on the Tully and Homei 
farms. On 3 it was less than $10,000, on 28 from $10,000 to $20,000, 
on 13 from $20,000 to $30,000, and on 7 over $30,000. 

FARM RECEIPTS 

The total receipts per farm for the Oxford farms were $4161 and for 
the Tully and Homer farms $7018 (table 17). The difference was due 
chiefly to the addition of crop sales of $1600 per farm, increase in value 
of property due to improvements, the sale of 161 hrmdredweight more oi 
milk per farm, and the pooling of a smaller proportion of the milk, all 
milk bringing an average price of 19 cents more per hundred pounds. 


TABLE 17. Average Receipts per Farm 



84 Oxford farms 

51 TuUy and Homer 
farms 


Average 

Per cent 

Average 

Per^ cent 


per farm 

of total 

per farm 

of total 

Crops sold 

$ 71 

1-7 

$i ,671 

23.8 

Livestock sold 

479 

II . 5 

550 

7.8 

Milk sold: 



Cash 

3.102 

74-6 

3.856 

54-9 

Certificates of indebtedness* . 

187 

4-5 1 

no 

1.6 

Increase in inventory 

64 

1.5 


8.6 

Miscellaneous 

258 

6.2 

230 

3-3 

Total 

$4,161 


$ 7,018 

100,0 


* Of the Dairymen’s League Cooperative A^ociation, Inc. 


The crops grown, the yields per’^acre, and the receipts from crops sold 
in the two areas, are given in table 18. 











TABLE 1 8 . Crops Raised on 135 Farms 
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* These acres are not included in the total acres of crops. 
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♦These acres are not included in the total acres of crops. •> 
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The avefage yields per acre for the more important crops were: For 
the Oxford farms, ^com for the silo, 13.2 tons; oats, threshed, 23 bushels; 
mixed hay,, clover, 2 tons; timothy, 1.6 tons. For the Tully and Homer 
farms, com for the silo, 13.8 tons; oats, threshed, 38.2 bushels; mixed hay, 
clover, 1.6 tons; timothy, 1.6 tons; potatoes, 135 bushels; cabbage, 10. i 
tons (table 19). There is little noticeable difference between the yields 
of the important crops in both the areas. 


^TABLE 19. Average Yields per Acre for Important Crops 


• 


Yield per acre 

Ednd of crop 

Unit 

84 Oxford 
farms 

51 Tully 
and 

Homer farms 

Com for the silo 

Tons 

13.2 

23.0 

1 . 4. 

. 13-8 

38.2 

2 . 2 

Oats for grain 

Bushels 

Oats for hay 

Tons 

Oats and peas for hay 

Tons 

I .9 

2,0 

Alfalfa (first) 

Tons 


1.8 

Alfalfa (second) 

! Tons 


I . I 

Alfalfa (third) 

Tons 


0.5 

1.6 

Mixed hay (clover) 

Tons 

2.0 

Mixed hay (other) 

Tons 

I . I 

1.3 

Timothy ' 

Tons ... 

1.6 

1.6 

Potatoes 

' Bushels 

121.2 

135.0 

10. 1 

Cabbage 

Tons. . ... 

Factory peas 

' Hundredweight . . 


16.4 





The crop receipts for the Oxford farms were insignificant, averaging 
only $71 per farm. For the Tully and Homer farms, the average crop 
sales were: potatoes $435, cabbage $1015, canning peas $47, alfalfa $64, 
timothy and jnixed hay $60, other crops $50; a total of $1671 per farm. 
For the Oxford farms 1.7 per cent of the total receipts were obtained 
from crops sold, and for the Homer and Tully farms 23.8 per cent. 

Twenty-eight Oxford farms had no income from crops sold. The range 
in crop sales per farm was from $4 to $913 (the only one above $500) 
on tfle Oxford fanjis, and from $168 to $5281 on the Tully and Homer 
farms. 

Of the 84 Oxford farms 69 had silos, 5 having two silos each, and 
2 having three silos each. Ail except 2 of the Tully and Homer farms 
had silos. Of these, 17 had two and i had three silos. In addition to 
the 130 cylindrical silos, 16 rectangular silos of various dimensions were 
used (table 20). 

'Wh.ile some varieties of ensilage com are always given a trial, the 
majority of farmers use one of two or three leading kinds. In the Oxford 
area Luce’s Favorite was the most popular, with Sweepstakes second and 
Eureka a close third (table 21). In the Ttdly and Homer areas,^ Sweep- 
stakes was first in acreage, with Early Wonder second and Luce’s Favorite 
third. The Tully and Homer areas grew nearly half again as much com 
per farm as did^ the Oxford farms. 
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TABLE 20. SUMMARY-OF THE NUMBER OF SiLOS OF EaCH SiZE ON II 8 OxFORD, 
Tully, and Homer Farms 


69 Oxford farms* 


Height of silos, in feet 


Diameter of 
silos, in feet 


20 

22 

23- 

24 - 

25 - 

26. 

27. 

28. 

29. 

30. 
31- 
32 
33 - 
34 * 

35. 

36 

39 

40 

44 


iio|i2|l4|l5;l6|l7|l8 


Number of silos 


Total 

silos 


! T 

I 

— 

— 

— 

— 

— 

2 

— 

— 


— 

— 

— 

— 

— 

— 


* 

T 







I 






I 




I 

1 ' 

I 

I 





2 

I 









I 


^ 2 

3 

2 


5 



12 

I 









I 


I 







I 












I 

7 . 

5 


I 



10 

I 








I 

2 



I 


I 



2 






I 




I 


I 

5 

5 


2 



13 

I 


I 


2 

I 

3 

2 



9 



I 

















I 

2 

4 

2 


I 



8 

2 

I 


8 


9 


3 


23 








2 












I 

2 

I 

2 

I 

I 

8 

I 

I 

I 

7 


2 


I 


13 

I 













I 







I 



I 


' 

2 




I 


I 

I 



3 


* • 

I 






I 
















2 


I 

3 




I 

I 

I 








I 





I 










0 






I 



I 






I 




I 















I 




I 




















Total 

8 

20 

22 

I 

16 

I 

2 

1 

70 

‘ 6 


I 

19 

7 

20 

3 

4 

i 

li 

60 







0 


0 
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27 Tully and 22 Homer farms f 


Diameter of silos, in 
feet 


I2|i3|i3.5ji4|i5|i6|i7|i8|20| 


Number of silos 


Total 

silos 


*In addition to the round silos, there were rectangular silos, one of each of the following dimensions: 
12 X 16 X 24; 14 X 14 X 10; 14 X 14 X 18; 14 X 18 X 26; isi x I7i x 29i; i6 x i6 x 22; 20 x 20 x 36; 20 x 
^0:^15^ 

t In addition to the round silos, there were rectangular silos, one of each of the following dimensions: 
10 X 12 X 30; loi X loj X 32; lOj X I4i X 32; 12 X 15 X 28; 14 X 16 X 22; 16 X IQ X 12; 16 X 16 X 12; 17 
X 17 X 26. ■' 


The crop index which expresses the yields of crops on the farms studied, 
compared with the average yields of the same crops in New York as 
nearly as can be determined from data on hand, was 103.4 for the Oxford 
farms and 12 5.1 for the Tully and Homer farms. The index for com 
for the silo was 213 for Oxford and 223 for the other farms, for oats 69 
and 115, and for all hay 92 and 107, respectively. Th^ crop index resulting 
from weighing com for the silo, oats, and hay according to the work 
units on these crops was 132 for the Oxford farms and 159 for the Tully 
and Homer farms. More manure, lime, and commercial fertilizer was 
used per acre on the latter farms, and the rainfall was heavier. The 
soils also are naturally more fertile, and retain moisture better. All these 
conditions influence crop yields. 

Statements of the inventories, purchases, sales, and deaths of live- 
stock for the two areas appear in tables 22, 23, 24, and 25. 

The average number from the inventories of the most important animals 
per faipn was: For the Oxford group, cows, 24.9; heifers one year old and 
over, 4; heifers under one year, 3.2; horses, 3.57 chickens, 65. For the 
Tully and Homer groups, cows, 24.9; heifers one year old and over, 3.3; 
heifers under one year, 2.7; horses, 4.6; chickens, 51, 
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TABLE 21. Summary of Varieties of Corn for the Silo, 118 Farms 


% 

• * 

69 Oxford farms 

49 Tully and Homer 
farms 

Acres 

Per cent 

Acres 

Per cent 

Luce’s Favorite 

207.1 

42.3 

65*5 

I 3-3 

Sweepstakes 

59-6 

JO 0 

276.6 

55-9 

Eureka 

43*5 

8.9 

7-4 

1.5 

Pride of the North 

24-5 

5.0 

10. 0 

2.0 

Early Wonder 

24.5 

5.0 

92.2 

* 18.6 

Leaining 

22.0 

4.5 



Big Crop 

16.0 

3-3 



Giant Prolific • 

12.5 

2.6 




State 

II. 0 

2.2 



Golden Nugget 

II . 0 

2.2 



Iowa Gold Mine 

10. 0 

2.0 

7.0 

1.4 

West Branch 

9.5 

1-9 



Illinois Flint 

7.0 

1.4 



Golden Ensilage 

6.0 

1.2 

9.0 

‘i.S 

Early Dent 

4.0 

0.8 



Dibble’s White 

3.8 

0.8 


.... 

Abbott 



15.3 

3-1 

Perfect 



12.0 

2.4 

Kinds not found 

18.0 

3.7 



Total 

490.0 

100.0 

495-0 

100.0 


The total ntiinber of animal units per farm was 34 for the Oxford 
group and 34.4 for the Tully and Homer group. It will be noted that 
there was the same number of cows per farm in each of the areas, the 
latter group not raising quite so many young cattle and having one less 
heifer per farm (tables 22 and 24). There was one more horse per farm 
in the Tully and Homer group, necessitated chiefly by the cash crops 
raised. AbouUthe same amount of poultry was kept per farm. Since 
the dairies are of equal size, any difference in the financial results will 
be due chiefly to differences in the combination of enterprises with the 
dairy, or to prices received, rather than to differences in the size of the 
dairy business. 

Of the cows on hand at the end of the year on the Oxford farms, 95 per 
cent were grades; and on the Tully and Homer farms, 90 per cent were 
grades. These were mostly of the Holstein breed. 

There was practically no change in either region in the number* of cows 
kept, but in the Tully and Homer area there was a slight increase in the 
proportion of purebreds. In each region about 50 more cows were pur- 
chased than were raised, showing that not enough heifers are raised to 
replace the cows discarded. The increased value, net sales, and value as 
food, of cattle, above purchases per farm, amoimted to $170 for the 
Oxford farms and $201 for the Tully and Homer farms; so that, altho 
not enough cattle were raised to maintain the dairies, the increase m value 
of heifers and the sales of old cows and calves more than offset the 
purchases. 





34 


Bulletin 433 



Including one killed by lightning, indeninity S45. 



TABLE 22 {concluded) 




Summary of Livestock Other than Dairy Cattle, 84 Oxford Farms 
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Horses 

Colts 

Ponies 

Sheep, ewes 

Bucks 

Lambs, weaned 

Brood sows 

Boars 

Other hogs 

Pigs, weaned 

Chickens 

Baby chicks 

Turkeys 

JUUCKS. . 

Geese 

Bees 

Total. 




TABLE 24. Ai’preciation and Depreciation on Cattle, 51 Tolly and Homicr Farms 
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17 farms sold 104 fat veals, and 46 farms sold 835 veals birth. 
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The aA^erage amounts of feed per horsa were: For the Oxford farms, 
concentrates, 2718 pounds; hay, 4791 pounds. Far the Tully and 
Homer farms, concentrates, 3524 pounds; hay and other dry forage, 
6216 pounds. The feeding of both hay and grain was heavier, but the 
pasture charge was less, in the cash-crop region. 'The depreciation on 
horses -^as practically double for farms with cash crops what it was for 
farms without them. The cost of feed and pasture per horse was $91 for 
the Oxford farms and $103 for the Tully and Homer farms. 

The majority of the dairymen delivering at Oxford and Brisben sold 
their milk thru the Dairymen’s League Cooperative Association, Inc. 
Of the Tully and Homer farmers, however, only from one-half to two- 
thirds participated in the pool.. The number of "farmers selling, the 
amoimt of milk sold wholesale, and the income received by the farmers, 
are given in table 26. 

The average price received for pooled milk by the Oxford farmers was 
$2.37 per 100 poimds for 3.6-per-cent milk, comprised as follows: Grade 
A premiums 27 cents, certificates of indebtedness 16 cents, and cash, exclud- 
ing premiums, I1.94, per 100 pounds. The average price paid by the milk 
buyers into the Dairymen’s League Cooperative Association, Inc., for 
the milk from these Oxford farms, was ^2.83 per 100 poimds, or 46 cents 
more than these farmers receded. The average price received by Oxford 
farmers for milk pooled and milk not pooled was $2.43 per 100 pounds. 
A group of farmers selling milk to a condensery nine miles north of Oxford, 
in the same A^alley, received 10 cents more for their milk from the Co- 
operative Association than the buyers paid for it.® This results from 
the sale by the Cooperative Association of milk used for different purposes 
to^ buying concerns at different prices, and the payment of a blended 
price to participants in the pool. The average price received by the 
Tully and Homer farmers w^as $2.30 for 3.5-per-cent pooled, -milk, comprised 
as follows: Grade A premiums 25 cents, certificates of indebtedness 16 
cents, and cash, excluding premiums, 1 1.89, per 100 pounds.^ The average 
price paid by the buyers at Tully and Homer to the Dair3men’s League 

‘Economc stu(^es of dairy farming in New York. I. Condensery milk without cash crops. By E G 
Misner. Cornell Umv. Agr. Exp. Sta.j^Bul. 42i.*i923, p. 23. vj. 



Grade A deck Grade B deck 

PiGUREil I . COUNTRY PLANT AT OXFORD, NEW YORK, EQC 
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Cooperative’ Association, Inc., for the milk from these farms, was $2.77 
per ICO pounds, or cents more than these farmers received.' The aver- 
age price repeived by TuUy and Homer farmers for milk pooled and milk 
not pooled was $2.62 per 100 pounds. 

When considering these prices, due recognition must be made of the 
fact that one company in this last group did not pay Grade A premiums 
for two months of the year, and that the prices are the result of di\dding 
the total dollars by the total pounds. Difference in the distribution of 
production therefore also affects the average price. 

The monthly distribution of milk production on the farms in *the two 
areas is shown in table 27. This may be compared with the seasonal 
distribution of the freshening of cows shown in table 68. On the Oxford 
farms a larger proportion of the milk was produced from March to July 
than on the Tully and Homer farms. This is probably due in part to 
the facts that a larger proportion of the land is pastured, and that prac- 
tically no cash crops are grown in the Oxford area. Heavy milking in 
spring and summer to some extent delays and interferes with crop work, 
and a shortage of pasture* favors winter dairying. On the Oxford farms 
the production and income from milk during the pasture and winter 
periods were about equal; but on the Tully and Homer farms the pro- 
duction was more than one-half larger, and the income from the milk 
was nearly three-fourths larger, in winter than in the pasture period. 
The loss of the premium due to nulk of high bacteria count is greater 
in the summer months, 'and the premium is less in April, May, and June. 
Therefore, Grade A dairymen who tend to produce a much larger amount 
of milk during summer than in winter operate at a disadvantage in these 
respects. 

The farms included represent over one-half of the supply of these 
plants. The monthly distribution of the production of all milk for 
which Grade A premiums were paid at Oidord and Brisben, given in 
table 27, is the^same as for the farms studied, thus substantiating their 
representativeness. 

The base prices, in addition to the Grade A premiums paid-for milk by 
the three companies, and the pool prices paid by the Dairymen’s League 



lndling grade a and grade b milk separately 
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j^sture . .. 4,630,524 169,542 3 7 3118,067 ^11,433 S 6,698 $103,3 )7 $110,055 .S2..38 .. 929,850 33.192 3.6 $22,938 $2,068 $25,006 

Winter 5,256,730 184,879 3.5 135,275 15,516 9 005 115,160 124,165 2 36 548,347 19,137 3.5 14,643 1,856 16,499 

Year 9,887,254 354,421 3.6 253,342 26,949 15,703 218.517 234,220 2 37 ... 1,478,197 52,329 3 5 37,581 3,924 41.‘305 




lilk delivl^red by producers not affiliated with the Cooperative Association. 
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These figures are furnished thru the courtesy of the Burden’s Farm Products Company. 
' These figures are furnished thru the courtesy of the Clover Farms, Inc, 
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Cooperative Association, Inc., ‘are shown in table 28. The difference 
between the prices paid by these concerns varied from practically nothing 
in July to $1.0*65 in November. All of this milk was produced for the 
New York market. The drivers’ strike in New York City may have been 
blamable to some extent for the large difference in the November prices. 


TABLE 28. Comparison of Monthly Pool Prices Received by Farmers’ and 
Prices Paid by Milk Buyers, for Milk per ioo Pounds 

(3-per-cent fat basis, excluding low-count premiums) 



Pool prices, including certificate 
pf indebtedness 

Prices paid by buyers 


Oxford 

and 

Brisben 

Tully 

Homer 

Borden’s 
Farm 
Products 
Co., at 
Oxford 
and 

Brisben 

Sheffield 
Farms Co., 
at Tully 

Clover 
Farms, 
Inc., at 
Homer 

1921: 







May 

■ ^75 

$1-655 

$1-655 

$1-95 

Si .90 

$2. 12 

June 

1.390 

1.370 

1.370 

1.705 

1.63 

1.73 

July 

1.670 

1-645 

1.650 

2.025 

2.015 

2.03 

August 

2.120 

2.095 

2.100 

2.63 

2.685 

2.74 

September. . . 

2.210 

2.185 

2,190 

2.735 

2-765 

2.81 

October 

2.440 

2.415 

2.420 

3-06 

3.115 

3.24 

November, . . 

2.401 

2.386 

2.389 

2.865 

2.195 

3.26 

December . . . 

2.378 

2.365 

2.368 

2.825 

2.75 

3.17 

1922:* 







January 

2.080 

2.055 

2.060 

2.73 

2.565 

2.89 

February . , . . ! 

1.940 

1. 915 

I . 920 

2.61 

2.38 

2.76 

March 

1.570 

1.545 

1.550 

2.00 

1.865 

2.145 

April 

■ 1-305 

(Apulia) 

1.280 

(Dr>^den) 

C230 

1.84 

r.695* 

1.59* 

Simple yearl}* 
average. . . 



$i • 932 

$1,909 

$1,908 

$2. 41 

$2.30 ■ 

$2.54 


* These two companies did not purchase milk thru the Dairymen’s League Cooperative Association, 
Inc., dnrix^ April. 


A comparison of the simple yearly average prices, including certificates 
of indebtedness, paid to poolers by the Dair^^en’s League Cooperative 
Association, Inc., in the various locations studied, with the prices paid 
by the buyers to non-poolers and to the Cooperative Association for milk, 
indicates that the buyers’ prices averaged at Norwich 12.3 cents less, at 
Oxford and Brisben, 47.8 cents more, at Tully, 39.1 cents more, and at 
Homer, 63.2 cents more, than the average pool prices (table 29). 

In the month of April, 1922, the Sheffield Farms Company and the 
Clover Farms, Inc., refused to purchase milk through the Dairymen’s 
League Cooperative Association, Inc. The April milk of Tully producers 
who sold thru the Cooperative Association was sent to Apulia and that 
of the Homer producers to Dryden. The pool prices given for that month, 
therefore, apply to those two places, instead of where the milk was sold 
during the remainder of the year. The full Grade A premium was paid 
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TABLE 29. Comparison of Simple Yearly Averages on 3-Per-Cent Fat Basis, 

Excluding Premiums 



Simple average 
of pool prices, 1 
including 
certificates 

i 

Simple yearly 
average of 
prices buyers 
paid for milk 
to non-poolers 
and to the 
Cooperative 
Association 

— f 

Difference 
between price 
paid by buyers 
and pool price 

Norwich (condensew pro- 


$1,816 

$0,123 less 

ducers) 

Si. 939 

Oxford and Brisben (Grade A 




producers) 

1.932 

2.410 

0.478 more 

Tully (Grade A producers) 

1.909 

2.300 

0.391 more 

Homer (Grade A producers).. 

1 .90S 

2.540 

0 . 632 more 


at Dr^’den if the count was low enough, for there was a Grade A plant at 
that place operated by a company that purchased through the Cooperative 
Association. It was difficult to keep the count down because the milk 
was trucked about fourteen miles. At Apulia there was no Grade A 
station, but the Cooperative Association paid the producers 15 cents per 
100 pounds in April in place of a Grade A premium as a compensation 
for lack of an opportunity to get a premium. 

In addition to the pool prices given above, 1.32 cents per 100 pounds^ 
was returned to poolers on December 13, 1922, to cover unpaid amounts 
from May i, 1921, to March 31, 1922. 

Some of the reasons why the pool prices received for milk sold thru 
the Cooperative Association were lower than the average prices paid by 
the companies are : 

1. The milk was sold to the buyers at different prices for several different 
uses, such as for city distribution, for condensing, and forloutter, cheese, 
and cream. • 

2. The milk buyers included in this study were concerns that used 
as fluid milk a larger proportion of milk than the average. 

3. The expenses for conducting the Cooperative Associatioiv were 
deducted before returns were made to fanners. These expenses included 
advertising, organization, administration, and other operating expenditures. 

4. The year studied was the first year of any extensive operation of 
plants by the Cooperative Association in order to provide a market for 
its members’ milk. It would be expected that the operation of such 
plants would not be as economical at first as it would be after the business 
had become well established. 

The premium for low-count milk amounted to $367 per farm, or 6 per 
cent on $6117 per farm, for the Oxford group, and $394, or 6 per cent on 
$6567 per farm, for the Tully and Homer groups.' While the premium 
amouiits to interest on over $6000 per farm, buyers could not afford to 
pay this much more for a farm with such a special marketing opportunity, 

’'All gain or loss results in this bulletin should be corrected by this amount. It was not known what 
he amount would be when the records were summarized. 
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because oDthe additional cost of producing this* grade of milk. Never- 
theless, this additional source ’of income should make the average value 
of these farm^ frcSn $2000 to S4000 higher than the value of farms so 
situated that they cannot realize it. 

If full premiums had been received for all milk sold, excluding the milk 
sold to Sheffield Farms at Tully during May and June before that Company 


Price per 
100 lbs. 



Figure 12. prices per ioo pounds of milk (on 3 -per-cent fat basis) received by 
farmers in pool at oxford and brisben, and prices paid by three companies 
TO non-poolers AND TO THE DAIRYMEN’S LEAGUE COOPERATIVE ASSOCIATIONj INC. 
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began the handling of ;Grade A milk there, the amount would have been 
$474 per farm for the Oxford farms and $498 per farm for the Tully and 
Homer farms. Thus the actual premiums received ^were, for the year, 
77.5 and 79.1 per cent, respectively, of the maximum amount possible 
to* receive on the production obtained with the rate of premium paid. 
This varied, however, with different months according to variations in 
temperature and other conditions which make it difficult to keep the count 
down. In both areas the largest percentage of the maximum amount of 
premium possible was obtained in December, January, and February, 
and th^ smallest percentage in July, August, and September; In the 
Tully and Homer group a slightly larger proportion of the possible premium 
was obtained in winter and a lower proportion was obtained in summer 
than for the Oxford farms. For the year, however," there was practically 
no difference in the percentage of the possible premium obtained in the 
two areas. (Table 30). 


TABLE 30. Comparison of Maximum Premiums Possible, and Premiums Actually 
Received, on Grade A Farms 


• 

Oxford farms 

Tully and Homer farms 

Maximum 

low-count 

premium 

Amount 

actually 

received 

Per cent 
actually 
received 

Maximum 

low-count 

premium 

Amount 

actually 

received 

Per cent 
actually 
received 

1921: 

May 

June 

July 

August 

September 

October 

November 

December 

1922: 

January 

February' 

March 

April j 

Total 

13.463 

3.157 

3.836 

3,801 

3.268 

3.156 

2,663 

3.018 

3.177 

3.262 

4.262 

2,767 

$2,727 

2 ,222 
2,308 

2.713 

2,264 

2,598 

2,230 

2,696 

2,702 

2,782 

3.371 

2,260 

78.7 

70.4 

60.2 

71.4 
693 

82.3 

83-7 
89- 3 

85.0 

85.3 

79-1 

81.7 

$1,078 

948 

2.255 

2,033 

1,942 

2 ,190 
2,131 

2 ,400 

2.655 

2.576 

3.186 

1 .991 

$ 734 

591 

1.273 

990 

1,122 

1.763 

1 ,806 
^ 2,270 

^.555 

1 2,400 

2,963 

1 ,600 

68.1 

62.3 

1 56.5 

4^.7 
57.8 

I 80.5 

1 84.7 

1 94.6 

96.2 

93*2 

93-0 

80.4 

$39,830 

$30,873 

77.5 

$25,385 

$20,067 

79.1 

iT 


When the premium is based on the monthly average, samples are 
taken once a week instead of twice a week. The disadvantage of this 
method is that a very high count for one week may necessitate the loss 
of the premium on the entire four weeks production. In the warm months 
of April to October a much lower percentage of the possible maximum 
premiums is obtained by farmers at Tully and Homer, where a weekly 
count is made, than at Oxford, where twice-a-week counts are made. In 
the cold winter months of November to March, the opposite is true. 
While the results for the entire year are about the same with the distribu- 
tion of production prevailing on the farms studied,^ if the same distribution 
of production prevailed on the Oxford farms as on the others, and the 
proportion of maximum premiums obtained each month remained as it 
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was for the Oxford farms, the average for the year would favor the Oxford 
plan by 7 per ceiit. 

The certificates of indebtedness amounted to $21,327 for all of the 
farms. I'his represents money of which the farmer had no use during 
the year under study. Certificates indicating the obligation of the Co- 
operative Association, bearing 6 per cent interest from May. i, 1923, 
and a promise to pay the principal amount to the farmers within five 
years, were received during the summer of 1923. 

The milk companies very courteously allowed their records of bacteria 
coimts for the individual producers to be studied. This permitted a 
stiidy of the counts imder hand and machine milking and by months for 
all farms, and the average count for morning and afternoon milk for the 
Oxford producers. 

For the Oxford farms the average monthly count for milk by hand 
milking was little more than one-half that by machines, but the difference 
was less from October to December than in other months of the year 
(table 31). The highest average counts were in July and September., 
July is the hottest month, and ice frequently gets short in September. 


TABLE 31. Average Bacteria Count (Colonies per Cubic Centimeter) of 
Milk, Oxford and Brisben Dairies 




Machine milking 



Hand milking 



Num- 
ber of 
farms 

Average count 


Num- 
ber of 
farms 

Average count 


• 

Morning 

milk 

After- 

noon 

milk 

Monthly 

average 

Morning 

milk 

After- 

noon 

milk 

Monthly 

average 

1921: 

May 

gi 

13.500 

18,100 

15,800 

48 

8,000 

9,800 

8,900 

June 

31 

12 ,200 

20 ,*100 

16,200 

48 

9,700 

11,300 

10,500 

July 

• 31 

24,400 

29 , 100 

26,800 

48 

13 ,200 

16,900 

15.100 

August 

28 

15.700 

22,600 

19,200 

49 

9,100 

15.300 

12,200 

September . . 

27 

19,300 

33 . 100 

26,200 

53 

13 ,000 

17,800 

15.500 

October .... 

22 

10,100 

8,600 

9.300 

58 

12,000 

10,600 

11.300 

November. . 

20 

9,000 

12 , 100 

10,600 

60 

9.500 

7,200 

8 ,400 

December. . 

22 

7,800 

8,900 

8.300 

61 

4.500 

5.300 

4,900 

19224 

January. . . . 

18 

19.200 

24.500 i 

21 ,800 

65 

3.800 

4,900 

4,400 

February. . . 

20 

17.500 

23,100 

20,300 

62 

5.400 

6,100 

5.700 

March 

23 

16,200 

23,800 

20,000 

60 

7.300 

6.200 

6,700 

April 

27 

14,900 

13,900 ! 

14.300 

57 

10,700 

7.500- 

9.100 

Simple average 


14.983 

19.825 

I 7»400 


8,850 

9,908 

9.392 


The average count of all Oxford dairies was below 10,000 in seven 
months of the year with hand milking, and in two months of the year 
with machine milking. The average count with machine milking is in- 
creased by occasional very high counts. * 

With hand milking,* the morning count averaged lowest in eight months 
of the year, the exceptions being October, November, March, and April; 
with machine milking, the morning count was lowest ten months of the 



Figure 13, keeping the milk at a low temperature, an essential in insuring a 

[low bacteria count 

year, the exceptions being October and April. For the year, the afternoon 
milk averaged 32 per cent higher than the morning milk with machine 
milking and 12 per cent higher with hand milking. The chief reason 
why the night’s milk shows a higher count than the morning’s milk is • 
that the time between milking and sampling is longer, and therefore the 
bacteria have had greater opportunity to multiply. 

Altho the counts averaged over 10,000 for milk, this aoes not neces- 
sarily indicate that the average count for all the milk was as high as this 
Also, the average is very much less than the count allowed by the City 
Health Department after pasteurization. 

Quality rests in the artkle itself. The lower the bacteria count, usually 
the cleaner the milk. The premiums now paid are about as small as can 
be to assure the extra attention from farmers that is needed to keep the 
count down. With the price level that prevails for other commodities 
and wages, and the losses farmers are now experiencing, any lower pre- 
miums for low-count milk will result in less attention being given to 
methods of production. 

It is impossible for a dairyman to keep all conditions about his premises, 
and his methods of milk production, above trifling criticism at all times, 
and still make a living. Some inspectors from the city have not spent 
enough time near a farm to become acquainted with this fact. The 
result Is that sometimes premises are declared in an unsatisfactory condi- ^ 
tion for ridiculous reasons, while some more serious situation is overlooked. 
Such mistakes always antagonize the producer, encourage disrespect for 
the system, and seldom improve the quality of the milk supply. 
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TABLE 32. Frequency of Obtaining and Losing Premiums in Oxford and 
Brisben Dairies, Shown by the ’Number of Farms Receiving Full, Part, or 
No Premiums for t^ie Number of Weeks Indicated 


Llachine milking I Hand milking 



Full 

premium 

Part 

premium 

No 

premium 

Full 

premium 

Part 

premium 

•No 

premium 

Weeks 

Weeks 

Weeks 

Weeks 

Weeks 

Weeks 

I 

2 

3 

4 

I 

2 

3 

4 

I 

2 

3 

4 

I 

2 

3 

4 

I 

2 

3 

4 

, I 


3 

4 

1921: 

























May 

vS 

6 

9 

8 

10 

5 

I 

3 

3 

2 

2 

0 

3 

7 

14 

21 

14 

6 

I 

0 

0 

4 

0 

I 

June 

8 

II 

4 

4 

10 

9 

4 

2 

1 1 

0 

2 

0 

8 

6 

12 

18 

1 1 

10 


0 

- 

r 

I 

2 

July 

9 

7 

I 

I 

4 

12 

6 

2 

7 

4 

4 

3 

3 

12 

12 

II 

16 

12 

4 

0 

8 

4 

2 

2 

August 

4 

6 

5 

10 

7 

6 

0 

I 

4 

2 

I 

2 

7 

7 

17 

13 

19 

7 

5 

I 

9 

2 

0 

2 

September 

6 

5 

6 

2 

9 

7 

3 

I 

5 

5 

I 

3 

4 

9 

18 

17 

17 

II 

I 

I 8 

7 

0 

0 

October 

0 

6 

4 

12 

7 

I 

0 

0 

0 

I 

0 

0 

2 

7 

18 

31 

18 

2 

0 

0 

8 

2 

I 

0 

November 

3 

I 

6 

8 

7 

I 

2 

I 

I 

0 

I 

0 

0 

8 

21 

31 

23 

3 

0 

0 

4 

2 

0 

0 

December 

2 

I 

8 

9 

6 

2 

0 

2 

2 

I 

0 

0 

I 

5 

II 

43 

8 

5 

I 

0 

3 

0 

0 

0 

1922 : 

January 

1 

I 

4 

3 

6 

7 

2 

0 

0 

3 

3 

2 

I 

0 

4 

II 

49 

8 

3 

' 0 

0 

3 

I 

0 

0 

February 

I 

7 

3 

5 

4 

7 

I 

0 

4 

2 

I 

I 

I 

3 

15 

42 

10 

2 

2 

0 

7 

0 

0 

0 

March 

I 

4 ' 

5 

6 

4 

4 

3 

0 

3 

4 

! G 

3 

4 

5 

14 

36 

15 

7 

0 

0 

7 

2 

0 

0 

April . ♦ 

6 

5 , 

6 

6 

13 

4 

2 

I 

7 

3 

1 2 

0 

2 

I 

19 

32 

12 

2 

0 

I 

II 

0 

0 

2 


A certain farmer who had missed only one full bacteria premium in 
eighteen months was rated as unsatisfactory^ by a city inspector. Y et his 
three bacteria counts for the month previous to the date of inspection 
averaged 1333 and were 
lower than those of 129 
other patrons out of 197 
delivering to the com- 
pany. When his milk 
was accepted the next 
month after reinspec- 
tion, the count was 
again lower than the 
majority of the patrons. 

This cost the farmer 
exactly $56.34, because 
the inspector questioned 
the cleanliness of his 
milking machine while 
he was producing cleaner 
milk than most of the „ 

dflirvmpn WLi'Ip hiN FIGURE I4. SERVICEADVERTIStNG,THEMOSTEFFECTIVE* 
j/iiicii. vviiiic lixo OF INCREASING CONSUMPTION OF A HIGH-GRADE 

miUc With a count of less product 

than 2000 was being re- % 

fused, milk from 17 patrons with counts of 20,000 to 2,000,000, was going 
in the Grade A supply. The inspector would have performed better public 
service by turning his attention to producers who had been running the 
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high counts. Inspectors would benefit the consumers more'by watching 
the counts of producers, and then cooperating with those with high counts 
to help them improve their methods, than by trying to catc^jL- farmers on 
n>inor points of the score card. In general, farmers are always very willing 
to cooperate in improving a method whereby a high quality of milk 'can 
be maintained. 

When a milking machine is used, the most important precautions 
to observe with respect to the use of the machine in order to obtain a 
low bacteria count are: 

1. Draw a cold-water rinse thru the machines after each milking. 

Repeat with boiling water. ' . 

2. Take the machines completely apart once each week, cleaning and 
scalding all parts thoroly. 

3. Keep the cups and tubes in a brine solution when not used. Renew 
this solution frequently. 

4. Draw some milk before placing the cups on the teats to determine 
whether there is any garget, or inflammation of the udder. Keep all such 
milk out of the cans. 

The possibility of obtaining low-count milk is not the most important 
consideration in deciding whether or not a milking machine is an economical 
piece of equipment for the dairy farm, but rather its influence on the 
organization of the farm. If the system of farming necessitates J^eeping 
enough men for other work who could also do the milking by hand, then 
the use of a milking machine increases the cost. Furthermore, a milker 
ordinarily lessens the chance of securing the premiums. Usually, enough 
more milking can be accomplished with a milker to pay all the costs 
of operating the milker; and even tho a greater loss of premiums may 
occur, the use of the milker will still be more economical and much easier 
than hand milking. 

Some of the essentials to observe in the production of low-count milk, 
listed not necessarily in the order of their importance, are:, 

1. A clean bam free from dust, particularly stirring dusrt. 

2. Clean cows, particularly the udders. 

3. Clean utensils. 

4. Discarding of milk from animals with infected udders. The very 
high counts are usually traceable to infected quarters. 

5. Quick, continuous, and complete cooling. 

6. Transportation without delay. 

The location of the milk house has much to do with the cooling of the 
product. A milk house situated so that there is no running thru it arid 
that it does not get the afternoon sun, maintains a lower evening temper- 
ature. A wooden trough saves ice, If well water is available, much ice 
can often be saved, and the milk more quickly cooled, by pumping the 
well water into the vat. The pump may be hitched to the milking-machine 
‘engine. Promptness is essential in cooling milk; the night’s milk cannot 
be cooled in the morning and be expected to have a low count. 

On^the 84 Oxford farms the following makes of milkers were founds 
Empire, 14; Universal, 22; Hinman, 3; Pine Tree, 2; B. L. K., i; a total 
of 42 machines. These were purchased as foUows: in 1913, i; in 1916, 3; 
in 1918, 8;in 1919, 9;in 1920, i3;in 1921, 6;in 1922, 2. Of these machines 



TABLE 33. Miscellaneous Receipts, 135 Farms 
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* Including $120 for machinery for which no days are given. 
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the following were not used at any time during the year: Empire bought 
in 1919, i; Universals bought in 1919, i, in 1920, 2;rPine Tree bought in \ 
1920, i; a total of 5. The remaining 37 were used as folldwsc in January, ’ 
18; in February, 20; in March, 23; in April, ^27; in May, 32; in June, 32; 
in July, 32; in August, 31; in September, 29; in October, 24; in November, 
22; in December, 22; making a total of 312 months out of 444, or 70.3 
per cent of the time. The summer dairies used their milkers 82 months j 
out of 156, or 53 per cent of the time; the middle group, 13 1 out of 168, 
or 78 per cent of the time; and the winter dairies, 99 months out of 120, 
or 82 per cent of the time. The 37 milkers now used were bought as 
follows: in 1913, one Hinman; in 1916, two Empires, one Hinman;-iG 
1918, four Empires, one Pine Tree, three Universals; in 1919, one B. L. K., 
three Empires, thi'ee Universals; in 1920, six Universals, three Empires, 
one Hinman; in 1921, one Empire, five Universals; in 1922, two Universals. 

Of the 84 farms, 14 used trucks, the distribution of the different makes 
being as follows: Ford 8, International 2, Nash i, Republic i, Sampson 
I, Stewart i. Seven faims had tractors of the following makes: Case i, 
Fordson 3, International 2, Waterloo Boy i. 

On the 51 Tully and Homer farms there were twenty-two milking 
machines, purchased as follows: in 1915, one Empire, one Hinman, one 
Sharpies; in 1916, one Sharpies; in 1917, one Sharpies, one Universal; 
in 1918, one Empire, two Hinmans, one Sharpies; in 1919, two Empires, 
one New Way^ one Sharpies, one Universal; in 1920, one Empire, one 
Hinman, one New Way, one Pine Tree, one Sharpies; in 1921, one 
Universal; in 1922, one Empire; making a total of six Empires, four 
Hinmans, two New Way, one Pine Tree, six Sharpies, and three Universals. 

Of the twenty-two milking machines on the 5 1 Tully and Homer farms, 
19 were used during the year as follows: in January, 15; in February, 15; 
in March, 15; in April, 16; in May, 18; in June, 18; in July, 16; in August,, 
14; in September, 15; in October, 12; in November, 12* in December, 14; 
making a total of 180, or 79 per cent of the time. 

Of the 51 farms, 9 used trucks as follows: Atterby"^i, Ford 7, Reo 
Speed Wagon i. Eleven farms had tractors of the following makes. 
Fordson 8, International i, Case i, Waterloo Boy i. 

The mechanical milker saves more labor, and is a more efficient piece 
of equipment for most dairy farms, than the tractor. ^ 

The miscellaneous receipts were chiefly for eggs, labor off the farms, 
lumber and wood, maple products, and honey, on the Oxford farms; and 
for eggs, maple sirup, sand, gravel, and labor off the farm, for the Tully 
and Homer group (table 33). 


FARM EXPENSES 

The current operating expenses per farm were I2828 for the Oxford 
group, of which 28.1 per cent was for labor, 34.2 per cent was for cattle 
and horse feed, 6.4 per cent was for taxes, and 31.3 per cent was for other 
items (table 34). The expense for new buildings averaged $66, and 
the purchase of livestock $316, per farm, so that the total farm expenses 
for the Oxford farms were $3210 per farm. 

The operating expenses for the Tully and Homer farms averaged $3997 
per farm, of which 32.3 per cent was for labor, 25.9 per^ient was for cattle 
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TxA.BLE 34. Expenses on 135 Farms 



84 Oxford farms 

51 Tully 

and Homer farms 


Value 

Value 


Total 

Per farm 

Per cent 

Total 

Per farm 

Per cent 

Labor, hired 

? 36.443 

S434 ’ 

X 5-4 

S33 .976 

S 666 

16.7 

Labor, unpaid 

19,184 

228 

8.1 

21 ,809 

428 

* 10.7 

Board bf hired labor 

10,887 

130 

4.6 

9.979 

196 

4.9 


q6 

I 

0 n 





9 













Bedding 

332 

4 

0. 1 

453 

9 

0.2 

Baling 

144 

2 

O.I 

100 

2 

0.0 

Barrels, baskets, bags, cases 

274 

3 

0. 1 

204 

4 

O.I 

Breeding fees 

134 

2 

0. 1 

108 

2 

0.0 

Building repairs, roofing, 







paints 

7.525 

90 

3-2 

7,604 

149 

3-7 

Salt 

898 

II 

0.4 

851 

17 

0.4 

Poultry^ hog, and sheep feed 

6 ,004 

71 

2.5 

1 ,640 

32 

0.8 

Pasturage 

710 

9 

0.3 

737 

14 

0.4 

Commissions 

22 



100 

2 

0.0 

Freight, expressage 

66 

I 

0.0 

404 

8 

0.2 

Drains 

92 

I 

0.0 

108 

2 

0.0 

Hay, silage, stalks, straw. . . 

2,437 

29 

I .0 

1,886 

37 

0.9 

Cattle and horse feed 

81 , 192 

967 

34-2 

52 ,675 

1.033 

259 

Feed grinding 

270 

3 

O.I 

445 

9 

0.2 


18 






Fence, wire, posts, staples. . 

1 .381 

16 

0.6 

1.273 

25 

0.6 

Fertilizer 

2 ,298 

27 

I.O 

8,863 

174 

4-4 

Lime .* 1 

1 ,701 

20 

0.7 

1 ,968 

39 

1 .0 

Manure 

80 

I 

0.0 




Horse shoeing 

3,620 

43 

1-5 

3.395 

66 

1-7 

Insurance 

2,159 

26 

0.9 

1.839 

36 

0.9 

Lumber sawing 

259 

3 

O.I 

1 ,077 

21 

0.5 

New machinery’. . .' 

9.333 

III 

3 9 

8.494 

166 

4.2 

Repairs on machin'^" 

4.064 , 

48 

1-7 

3.644 

71 

1.8 

Machines hired 

292 1 

4 

0. 1 

359 

7 

0.2 

Filling silo 

1.740 

21 

0.7 

2.450 

48 ■ 

1.2 

Threshing 

428 

5 

0.2 

1 ,681 

33 

0.8 

Coal, oil, gasoline, for farm use 

3.171 i 

38 

1-3 

2.993 

59 

1-5 

Twine . 

529 

6 

0.2 

780 

15 

0.4 

Farm share of upkeep and 

1 






operation of automobile . . 

5.895 

70 1 

2.5 

4.987 

98 

2.5 

Ice and sawdust for ice 

868 

10 1 

0.4 

847 

17 

0.4 

Hauling milk 

3.772 

45 

1.6 

3.311 

65 

. 1-6 

Milk bottles, cans, strainers 

2,182 

26 

0.9 

1 ,232 

24 

0.6 

Cow tester, acid, fees, etc. . 

148 

2 

0. 1 




Registration fees 

93 

I ! 

0.0 

104 

2 

0.0 

Seed, grass 

2.513 

30 

I . I 

3 .666 

72 

1.8 

Other seeds, plants, trees. . . 

2,025 

24 

0.9 

2.964 

58 

1-5 

Spray materials 

204 

2 

1 O.I 

671 

13 

0.3 

Sirup cans 

II 


! . . . . 

9 



Sap hiirkots 



i .... 

20 



Carbide 

124 

2 

j O.I 

35 

I 

0.0 

Dairymen’s League deduc- 






■* 

tions 

42 

I 

0.0 

60 

I 

0.0 

Water system 

355 

4 

0. 1 




Ffydrfltpd limp 

IQ 



37 

I 

0.0 

Lights • 

373 

4 

0. 1 

78 

2 

0.0 
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TABLE .34. Expenses on 135 Farms {concluded) - 



84 Oxford farms 

^ 

51 Tully «and^ Homer farms 

Value 

1 

Value 

Total 

Per farm 

Per cent 

Total 

(Per farm 

( Per cent 

Stamps, stationery, for farm 

use. .A 

Telephone and toll, farm use 
Taxes, including school tax . 
Veterinary, medicine, etc. . . 
Any other farm expenses . . . 

Total (except new build- 
ings and cash rent) . . 
Cash rent 

$ lOI 

675 

15.088 

1. 341 
3.94S 

$ I 

8 

180 

16 

47 

0.0 

0.3 

6.4 

0.6 

1-7 

$ 4 ^ 

1. 133 

9,420 
' 1.334 
2 ,017 

$ i‘ 
22 

185 

( 26 

39 

I o.o' 

' 0.6 
4-7 
0-7 

I.O 

$237,569 

2,050 1 

5.539 

$2,828 ■ 

100.0 

$203 , 868 
2 ,240 
25,900 

$3,997 

100.0 

New buildings 

Total 

66 


508 


$245,158 

$232 ,008 






Operator 

$230,238 

14,920 



$ 210,120 
21 ,888, 



Landlord 





Total 





$245,158 

$24,498 

2,040 

$232,008 

$20,483 

4.402 

Livestock purchased: 
Operator 





Landlord 





Total 

$316 


$488 


$26,538 

$24,885 





and horse feed, 4.7 per cent was for taxes, and 37.1 per cent was for other, 
items. The expense for new buildings and improvements to buildings 
averaged $508 per farm and the expense for livestock purchased was $488 
per farm, so that the total farm expenses amounted to S4993 per farm. 

Some criticism is occasionally made of the use of automobiles in the 
country. The farmer living a considerable distance from his market 
has more need for rapid transportation than do persons in many other kinds 
of business. The expense, however, of maintaining the automobile for 
the part of the work which is considered farm labor was less than $100 
per farm, or only 2.5 per cent of the total farm expense. 

The increase in the value of real estate per farm for the Tully and 
Homer -region, allowed for building and other improvements, was $556. 

LABOR INCOMES 

The returns a farmer -receives for his year’s labor and management 
constitute his labor income. This income represents the amount of money 
left after paying all the business expenses of the farm and deducting 
interest on the money invested in the farm business; and is an ad^tion 
to th^ use of a dwelling and the products furnished by the farm toward 
the family living. 

The difference between the total farm receipts and the total farm 
expenses was I951 for the Oxford farms. Interest at .5 per cent on the 
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$13,040 capital was $652, which when deducted from $95,1 leaves an 
average labor incoiqe on the 84’ farms of §299. 

The diSerence between the farm receipts and the farm expenses for 
the Tully and Homer farms was $2025. Interest at 5 per cent on the 
119,204 capital was $960, which when deducted from $2025 results in 
an average labor income on the 51 farms of I1065. 

The summary of the receipts, expenses, interest, and labor income for 
Jhree areas of this survey as they were found, and as they stand recalcu- 
lated on .the assumption that all farmers had received for their milt- the 
pool prices that prevailed, is given in table 35. This comparispn’is made 
to eliminate the differences due to a larger proportion of farmers in one 


TABLE 35. Labor Incomes in Three Areas as Pound, and as Computed 
Assuming That All Milk Had Been Sold at Prevahing Dairymen’s League 
Cooperative Association, Inc., Pool Prices 



83 

condensery 

farms 

(Norwich) 

84 

Grade A farms 
(Oxford and 
Brisben) 

^ 51 

Grade A farms 
(TuUy and 
Homer) 

! 

As 

found 

At pool 
prices 

As 

found 

At pool 
prices 

As 

found 

At pool 
prices 

Farm receipts: 

Milk: 

Cash 

Certificates of indebtedness 
All else 

Total 

$ 2,397 

147 

613 

I2. 371 

200 

613 

$3,102 

187 

872 

$2 .998 
214 
872 

23.856 

no 

3.052 

$3,258 

245 

3.052 

13.157 

#3.184 

l4,i6i 

14,084 

$7,018 

$6,555 

Farm expenses* 

Farm income 

Interest at 5 per qent 

Labor income f. . % 

$2 ,688 
469 
647 
-178; 

$2 .688 
496 
647 

-151 

$3,210 

951 

652 

+299 

$3,210 

874 
652 
+ 222 

$ 4 . 993 i 
2 ,0251 
960 
+ I ,065 

$4,993 

1.562 
960 
4- 602 

If Grade A premitims are 
deducted 

-$178 

-#151 

-$68 

-$145 

+$671 

4*$2o8 


* No c^iiarge made for operator’s time. 

t That is, amount by which farm income is more or less than interest. 


of the regions not selling thru the Cooperative Association. It should 
b.e recognized, however, that if all of the milk had been sold thru the 
Cooperative Association, the pool prices would probably have been slightly 
higher. If aU miUc had been sold at pool prices, the average labor income 
for the 84 Oxford farms would have been $77 less, or $222; that of the 
51 TuUy and Homer farms, $463 less, or $602; and that of the 83 Norwich 
condensery farms mentioned above, $27 more, or minus $151. ^ ; 

When all the labor incomes are placed on a pool-price basis, a comparison 
of them made in the different areas with the different systems of farming 
is more nearly, altho not precisely, accurate. 

The difference in the organization of the farms between the condensery 
producers at Norwich and the Grade A producers at Oxford and Brisben 
was chiefly in slightly more intensive farming and the receipt of pre m iums 
by the Grade A producers. If the Grade A premiums were deducted 
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from the labor income and pool prices used, the Oxford faimers would 
lack about ‘the same amount of making interest as did the Norwich 
farmers. The Tully and Homer farmers would still make a labor income 
of - $208, but this figure is less than $400 more than any of the other 
groups, and their cash- crop sales were about $1600 more. The apparent, 
reasons for the reward to the farmer not being correspondingly greater 
with the additional income on the Tully and Homer farms are that the 
labor expense was about $500 more per farm, the fertilizer expense about 
$150 more, the seed and many other expenses higher, and the interest 
about $300 more because of the higher values of land and livestock. 

With milk prices the same, if the farmers had received directly in cash 
all of the money paid by the dealers for milk, the average labor income 
would have been $548 more for the Oxford farms, or $847. After a year’s 
allowance of $826 is made for the operator’s time, the return on the capital 
would then have been 5 per cent. But if the Tully and Homer farmers 
had received pool prices for milk, without premiums, and 6 per cent on 
their capital, they would then have received practically no cash labor 
income ($16) even with the exceptionally high prices for and large sales 
of potatoes and cabbage. So it must be realized that the chief circum- 
stances which saved them from losing money as did the Norwich dairymen 
reported in Cornell Experiment Station Bulletin 421, were that many 
received better than pool prices, that they had the premiums for low bacteria 
count in milk, and that their income was increased by sales of crops. 

This comparison is not entirely correct, because if more of these farmers 
had received pool prices for their milk the degree of intensiveness of 
farming would have been considerably lessened, thereby reducing expenses 
as well as incomes. 

The labor income per farm ranged from minus $2495 $3449 

on the Oxford farms, and from minus $2087 $4871 on the Tully 

and Homer farms. There were 42 farms that failed ^o make interest, 
and 36 farms that made labor incomes of over $ 1000 , The variation 
in the labor income is shown in table 36. Of the Oxford farms, 14 made 


TABLE 36. -Variation in Labor Incomes on 84 Oxford and 51 Tully and Homer 

Farms 



Minus $500 

Minus $4QQ 

Plus I to 

Plus $501 

Over 


or more 

to 0 

plus $500 

to $1000 

$1000 


(number) 

(number) 

(number) 

(number) 

(number) 

Oxford: * • 






Pa: cent of cows fresh- 






ening from September to 






December inclusive: 






Less than 25 

8 

8 

9 

9 

3 

From 25 to 50 

5 i 

2 

7 

6 

10 

; More than 50 

2 

I 

6 

7 

I 

Total Oxford 

15 1 

ii 

22 

22 

14 

Tully and Homer: 






Tully 

9 

3 

5' 

6 

6 

Homer 

, I 



2 

16 



0 




Total Tully and Homer 

10 

6 

5 

r 8 

22 
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labor incomes of over $1000 and 26 failed to make interest. Of the 
Ttilly and Homer farms, 22 made labor incomes of over *$1000 and 
16 failed to make ihterest. As many farmers fail to make interest as 
succeed in the making of |iooo, or more for their time, above interest 
and -that part of the family living expenses which they get from the 
farms. This fact holds true for all survey work done on New ^York 
farms. 

The milk receipts ranged from $994 cash and $74 in certificates of 
indebtedness, a total of $1068, to $8694 cash and $648 in certificates of 
indebtedness, a total of $93 42, for the Oxford farms. On the Tully and 
Homer farms, they ranged from $1017 cash plus $67 in certificates 
of ‘indebtedness, a total of $1084, to $13,289 cash. 

The returns from a farm business may be expressed in terms of interest 
earned on the capital by deducting from the farm income the value placed 
,by the operator on his time. This value was $826 for the Oxford group and 
I1170 for the Tully and Homer group. There are then left earnings of 
$125 per farm, or about i per cent on the capital, for the Oxford group, 
and $855 or 4.5 per cent, for the other group, above the value of the 
operators’ time. 

The total capital on the Tully and Homer farms was $6164 per farm, 
or 47 per cent higher than it was for the Oxford group. If the labor 
income should increase in proportion to the capital in the business, then, 
with pool prices and capital equal to the other group, the Oxford farmer 
should make an average labor income of $326 per farm. The other group 
would make $602 on the same basis. 

The results here reported are from farms having more capital, larger 
business, more favorable location, better soil, and many other advantages 
not enjoyed by numerous farms in the regions. Some of the very best 
farms and the most skillful operators were included. If all the farms 
‘in the regions were included in the surve}% the returns per man engaged 
in the business w^ould be less than for those reported here. 

Persons gover^ their spending habits according to their wages. Fanners 
receiving higher wages because either the year has been favorable or the 
system has paid, have better homes and spend more for living. This 
fact is illustrated by the relation of dair^dng systems to the standard 
of living in three areas (table 37.) 

The Average cash living costs for the 84 Oxford operators’ families were 
$357 for food, $145 for clothes, and $170 for other expenses, a total of 
$672 per farm, or $56 a month; for the 51 Tully and Homer families, 
the costs were $480 for food, $248 for clothes, and $276 for other expenses, 
totaling $1004 per farm, or $84 a month; for the Norwich farms, the 
costs were $312 for food, $116 for clothing, and $130 for all other living 
expenses, totaling $558 per farm, or $47 per month. 

When the variation in the farmer’s estimate of the value of his own 
time is considered, the results show that those who placed the highest 
value on their time received the lowest labor incomes. This value in 
no way influences the labor income, but it does influence the cost of 
the milk. 

The Oxford farmers who valued their time at over $1000, had, on an 
average, 37* per cent more cows, altho the cows were not any better, 
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TABLE 37. Relation of System of Dairying to Standard of Living 



*■ 

Systen? of dairying 


Condens- 

ery 

farms, 

Norwich 

Grade A 
farms with- 
out cash 
crops, 
Oxford 

Grade A 
farms with 
cash crops, 
Tully and 
Homer 

Number of farms 

83 


51 

Labor income as found 

-$178 

-f ^299 

+$i ,065 

Labor income on pool-price basis 

-?i 5 i 

+$222 

-f$602 

Value of operator’s dwelling 

$i .505 

$i .476 

$2 ,016 ■ 

Cash expenditures for: 

Food 

$312 

$357 

$480 

Clothing 

II6 

145 

248 

All other living costs 

130 

170 

276 

Total cash expenditures for living 

$558 

$672 

$I ,004 


and 50 per cent more capital, than those who valued their time at less 
than $700. The difference in labor incomes between these two groups 
was $536. Similar differences are shown for the Tully and Homer farms 
(table 38). There may be a tendency for the more successful operators 
to put a modest value on their time, but the chief reason is that those 
who valued their time most operated a more extensive business, and 
the year of the survey was not so favorable as others have been for the 
large business. 

TABLE 38. Relation of Value of Operator’s Time to Various Factors 


Value of operator’s time 

Num- 

ber 

of 

farms 

Average 

acres 

per 

farm 

Average 1 

capital 

per 

farm 

Num- 

ber 

of 

cows 

per 

farm 

Hundred- 
weight 
of milk 
produced 
per cow 

Co^t of 
milk per 
hundred- 
weighO 
sold 

wholesale 

Average 

labor 

income 

Average 
value 
of oper- 
ator’s 
time 

84 Oxford farms 

Less than $^oo 

23 

167 

$10,878 

21. 5 

S8.6 

$2.40 

+$ 44 ^ 1 $ 580 

From $700 to $1000 

47 

204 

13,112 

25.2 

S6.o 

2.63 

+342 

1 829 

Over $1000 

14 

204 

! 16,352 

29.4 

59.2 

2.72 

-90 

1 1,219 


SI Tully and Homer farms 


Less than $7oo 

3 

267 

531,367 

42.7 

59.5 

1 $2.42 

+$1,525 

$ 600 

From $700 to $1000 

18 

145 

15,976 

20.4 

63.7 

2.61 

+1,266 

861 

Over $1000 

30 

172 

19,924 

26.0 i 

63.8 

2.94 

+ 955 

1,412 


COSTS AND RETURNS IN PRODUCING MILK 

The costs in producing milk have been classified as follows: concentrates, 
succulent feed, dry forage, pasture, bedding, labor, hauling milk, use of 
buildings, use of equipment, interest, depreciation on cows, bull service, 
and miscellaneous charges. The returns are for milk and milk products, 
calves bom during the year, manure, and miscellaneous returns. 
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COSTS 

Concentrates 

The average value of home-grown grain was $34.98 per ton, and of 
purchased concentrates $37.56 per ton, for the Oxford farms (table 39), 
and $33.07 and $38.60 per ton, respectively, for the Tully ancj Homer 
farms (table 40). Of the feed used by cows in the winter period on the 
Oxford farms, 97.2 per cent was purchased, and on the Tully and Homer 
farms 91.4 per cent was purchased. Of the grain and concentrates used 
by horses on the Oxford farms, 62.5 per cent was purchased, and on the 
other farms 15.3 per cent was purchased. The tendency in the Tully and 
*Homer region was to use concentrates with a higher percentage of pro- 
tein than those used in the Oxford region had. 

The charge for concentrates in producing milk was $33.45 per cow 
on the Oxford farms and $40.59 per cow on the Tully and Homer farms. 
This was 62 cents and 67 cents, respectively, per 100 pounds of milk sold. 

Succulent feed 

The average values per ton for silage were $6.25 for the Oxford farms 
(table 41) and $5.24 for the Tully and Homer farms (table 42). In the 
Oxford area a considerable amount of corn and some millet was fed green. 
In the other areas some peavines and alfalfa were fed green. Most of 
the alfalfa so used was of the second cutting. In the Tully and Homer 
region a large amount of cabbage refuse was harvested and fed. The 
average value of this was $4.15 per ton. The expense of growing root 
crops is so great compared with the cost of energy in silage that practically 
none are grown. 

’Ensilage can be kept for summer use by sealing the surface with horse 
manure. If moistened and tramped, horse manure is better than chafl, 
straw, or sawdust for excluding air. Very few farms have small silos 
for summer feeding, and so, since many of the cows with a winter system 
are dry whef^ the supplementary feed is needed, the most effective use 
of held-over ensilage is sometimes not made. 

It has often been suggested that enough silage be grown' to allow for 
summer feeding when pastures are short, but the majority of winter dair3rmen 
use hay for this purpose. The explanation is simple; energy can be 
acqtSred more cheaply in hay than in silage, and cows that are <hy during 
July and August need energy chiefly, more than they need succulent feed. 
Unless by giving silage in addition to pasture to ftraish energy for dry 
•cows, more business can be done so that the additional income’ exceeci 
the additional expense, hay is the most economical bam roughage* feed 
for dry cows in summer just as it is in winter. On most winter dairy 
farms, the use of more of the pasture land to increase the hay acreage, 
or the purchase of more land on which to grow hay, would pay better than 
to grow silage for summer feeding. If the land carries enough lime 'bo 
grow alfalfa, the advantage of using hay is still greater. 

While hay is the cheapest source of energy and therefore j)rovides 
the maintenance of a. cow at less expense than does silage, the use^ of 
silage supplementary to pasture serves as the balance wheel of production 
for the farmer operates a year-round dairy. Cows that have access 
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The H. 0. Company’s New England 
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The H. 0. Company’s Milk Feed 
with Molasses 



Economic Studies in Dairy Farming in New York. II . 63 




TABLE 40. Concentrates Used by 1274 Cows, 306 Heifers, 50 Herd Bulls, and 236 Horses on 51 Tully and Homer Farms 
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TABLE 41. SucdOLENT Feed Used by 2088 Cows» 609 Heifers, and 95 Herd Bulls, on 84 Oxford Farms 
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TABLE 42,1 Succulent Peed Used by 1274 Cows, 306 Heifers, and 50 Herd Bulls, on 51 Tully and Homer Farms 
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* One ton of silage, valued at $5, was fed the horses. 
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to abundant pasture at the beginning of the lactation period will produce 
heavier when silage ^is used in conjunction with pasture than when hav 
is used. No,t enough facts were obtained in this study to indicate whether 
it is decidedly profitable to have liberal quantities of silage to use supple- 
mentary to, pasture when a large proportion of the cows freshen during 
June, July, and August. 

The charge for succulent feed averaged $18.58 per cow on the O^dord 
fg^rms and $26.45 cow on the Tully and Homer farms, or 34 and 44 
cents, respectively, per 100 pounds of milk sold. 

Dry forage 

The average value o'f all hay per ton was $16.40 for the Oxford farms 
(table 43) and $14.51 for the Tully and Homer farms (table 44). In 
the first group the hay was mostly mixed hay other than clover, or timothy 
hay, but no alfalfa was used. On the latter farms, however, about twice 
as much clover and alfalfa as other hay was used for cows. Horses received 
mostly timothy with some other mixed hay. On the Oxford farms the 
purchases of hay exceeded the sales, but on the Tully and Homer farms 
a surplus was sold. 

The charge for dry forage averaged $34.94 per cow for the Oxford farms 
and $24.55 per cow for the Tully and Homer farms, or 64 and 40 cents, 
respectively, per 100 pounds of milk sold. 

Qtiantities of feed used 

The average pounds of feed used per cow for the year on Oxford farms 
were: concentrates, 1765; succulent feed, 6019; dry forage, 4433. On 
the ^ully and Homer farms the average pounds were: concentrates, 2108; 
succulent feed, 10,109; and dry forage, 3540. (Table 45.) The pasture 
Season was 168 days for the former farms and 154 days for the latter; 
the acreage of pa*sture per cow was, 3.6 acres for the Oxford farms and 
2.8 acres for th 4 Tully and Homer group. 

The amount of grain and ensilage used was greater in the Tully and 
Homer area. More hay was used in the Oxford region. In the vicinity 
of Tully, where the acreage was smaller and the tendency toward the 
raising of crops was greater, less grain was used than in any of the areas 
studied? 

Protein and energy used 

In the analysis of feeding practices in relation to the economy of pro- 
duction, the quantities of protein and energy contained in the feed is pf 
more importance than the quantities of the different feeds. The total 
amount and derivation of the protein and the energy in the feed used 
supplementary to pasture and in the winter feed, is shown in table 47. 
The amounts used per cow per day in the winter period compared with 
the same data for other areas are given in table 48. The derivation of 
protein and energy, and the protein-energy ratio for the farms under 
report and for other regions studied by the writer, are given in table 49- 

A broad comparison between the Oxford and the Tully and Homer 
regions indicates that there was no difference, on the average, in the energy 
intake per cow. Between regions this generally holds true. The protein 
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intake, however, varies considerably with the kind of roughage and the 
richness in protein of the grain used. The Tully aiM^ Homer fanners 
used over 100 pounds more of protein per cow in the winter-period feed 
than did the Oxford farmers. This was 1 4 per cent more protein daily. The 
average ^production for the year was ii per cent greater for the Tully 
and Homer farms. The daily production in the stabling period was 23 per 
cent higher because of the extra amoimt of protein used and the greater 
fall freshening. 

TABLE 47. Total Amount and Derivation of Digestible Crude Protein and 
Net Energy Used by Cows on 135 Farms 



Concentrates 

Silage (com) 

Other 

succulent 

feed 

Dry forage 

Total 



84 Oxford farms, 2088 cows 


Pasture period (supplementary to 
pasture) : 

Protein: 






Total ppunds 

120,874 

5,100 

10,080 

1,206 

137,260 

Per cent 

88.1 

3.7 

7.3 

0.9 

100.0 

Energy : 


122,016 



Total therms 

513,366 

60,94s 

17.247 

713,574 

Per cent 

72.0 

8.5 

17. 1 

2.4 

100.0 

Winter period: 

Protein: 





Total pounds 

491,746 

111,474 

i 2,464 

384,018 

989,702 

Per cent 

49.7 

11.3 

0.2 

38.8 

100.0 

Pounds per cow 

236 

53 

I 

184 

474 

Pounds per cow per day 

1,20 

0.27 

O.OI 

0.93 

2.41 

Energy: 




Total therms 

2,265,174 

1,332,114 

13,608 

3,704,683 

7,315,579 

Per cent.. 

31.0 

18.2 

0.2 

50.6 

100.0 

Therms per cow 

I, 08s i 

638 

7 

1,774 

3,504* 

Therms per cow per day 

Protein-energy ratio, i: 

5.5 ! 

4.6 

3.3 

II. 9 

5.5 

9.0 

9.6 

17.8 

7-4 



51 Tully and Homer farms, 1274 cows 

• 


Pasture period (supplementary to 






pasture) : 






Protein: 






Total pounds 

98,237 

11,240 

19,614 

26,482 

155,573 

Per cent ■ 

63.2 

7.2 

12.6 

17.0 

100. 0 

Energy: 




Total therms 

398,903 

134,318 

144,646 

116,917 

794,784 

Per cent 

50.2 

16.9 

18.2 

14.7 

100.0 

Winter period: 


Protein: 

Total pounds 

398,338 

104,180 

3,917 

232,946 

• 

739,381 

Per cent 

53.9 

14. 1 

0.5 

31. 5 

100.0 

Pounds per cow 

312 

82 

3 

183 

580 

Pounds per cow per day 

Energy: 

1.48 

0.39 

O.OI 

0.87 

2.75 

Total thenns 

1,583,412 

1,244.951 

33,462 

1,625,133 

4,486,95s 

Per cent 

35.3 

27.8 

0.7 

36.2 

100.0 

Therms per cow 

1,243 

977 

26 

1,276 

3,522 

Therms per cow per day 

5.9 

4.6 

O.I 

6 . 1 

16,7 

Protein-energy ratio, i: 

4.0 

12.0 

8.5 

7.0 

6.1 


Tn Bulletin 409 of this station, on pages 370, 379, and 382 it is shown 
that the highest production per cow was obtained when a large proportion 
of the energy of the winter ration came from concentrates and succulent 
feed. Of a total of 530 farms with 11,629 cows, studied by the writer at 
different periods and reported in this and other bulletins listed on page 139, 
the Tully and Homer group obtained the largest proportion of energy from 
concentrates and succulent feed (table 49), and had -yhe highest yield of 
milk per^cow. 
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TABLE 49. . Derivation of Digestible Crjjde Protein and Net Energy in 
Winter Rations of Cows, Five New Yori| Ai^eas 


County 

Vicinity of 

Year 

Number 

of 

farms 

Number 

of 

cows 

Concen- 

trates 

(per 

cent) 

Succu- 

lent 

feed 

(per 

cent) 

Dry 

forage 

(per 

cent) 

Total 

Protein: 

Broome 

Herkimer 

Chenango 

Chenango 

Cortland 

Simple average or 

total 

Net energy: 

Broome 

Norwich. . 
Oxford. . . 
Tully and 
Homer. 

1914-15 

1918-19 

1921-22 

1921-22 

L92I-22 

149 

163 

83 

84 

SI 

530 

2,058 

4^136 

2,073 

2,088 

1,274 

11 ,629 

51. 6 
40.1 

43.7 

49.7 

S3 -9 

47 .‘8 

29.7 

24.3 
32. s 
31.0 

35. 3 

30 . 5 

9.9 

5.8 

8.3 

II. s 

14.6 

10. 0 

15.9 

1 9.6 

1 14.4 

18.4 

28 . 5 
17.4 

38. s 

54 .. I 

48.0 
38.8 

31.5 

42.2 

54.4 

66.1 

53.1 

50.6 

36.2 
52.1 

100.0 1 

100.0 
lOO.O- 
^lOO.O 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Herkimer 





Chenango 





Chenango 





Cortland 





Simple average . . . 





Protein-energy ratio i : 
Broome 





Ratio, i: 

4.1 
4.4 

5.1 

4.6 

4.0 

4.4 

II .6 

12. 1 
II . 9 
II. 8 
II. 8 
II. 8 

10. 1 

9.0 

7.6 

9.6 

7.0 

8.7 

7.2 

7.3 
6.9 

6.1 

7.0 

Herkimer 





Chenango 





Chenango 





Cortland 





Simple average . . . 






Pasture 

For the Oxford farms the average date of turning out in the spring 
was May 12 and of stabling in the fall October 26, giving a pasture season 
of 168 days. 

For the Tully and Homer farms the average date of turning out was 
May 17 and of stabling in the fall October 17. The pasture season here 
was 154 days. 

The average equivalent in acres to open pasture of the land pastured, 
excluding meadows, was 2.9 per animal unit pastured for the Oxford 
farms and 2.4 for the Tully and Homer farms. 

The average charge for pasture was I5.85 per cow for the Oxford farms 
and $S.S7 per cow for the Tully and Homer farms (table 50). This 
was the average estimated rental value of the pastures. In addition to 
this figure, the value of the afterfeed on the meadows averaged $38 per 
farm for the Oxford farms and $29 per farm for the Tully and Homer 
farms. Also, for the latter faims, the value of the pasturage on the 
cabbage fields after the crop was harvested averaged $9 per farm, and 
the value of refuse harvested and fed, $g per farm. The absence of cash 
^ crops and of alfalfa on the Oxford farms, and the greater prevalence of 
fences, permitted more pasturing in meadows after the hay was removed 
than^was allowed on the Tully and Homer farms. 

The total charge for pasturage averaged l7.4r per cow on the Oxford 
farms and $10.05 cow on the Tully and Homer farms^ or 14 and 17 
cents, respectively, per 100 pounds of milk sold. 
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TABLE 50. Pasture Charges on 135 Farms 



84 Oxford farms 

51 Tully and Homer farms 

Number 
of animal 
units 
pastured 

Charge for pasture 

Number 
of animal 
units 
pastured 

Charge for pasture 

Total 

Per 

animal 

unit 

Total 

Per 

animal 

imit 

Cows. . 

2 ,101 

246.5 

179.5 

53 

3 

$12,285 

1.395 

X.O73 

288 

6 

$5-85 

5-66 

5-98 

5-43 

2.00 

1 ,268 

137 

69 

24 

$10,868 

1.305 

369 

200 

18.57 

9-53 

5-35 

8.33 

Heilers 

-Horses and colts 

Bulls 

V../ WAXd VhitfCUWvJL^ •« 




Meadows pastured after 

Tiny rpmnvf»rT 


fo.196 



$1 ,486 
448 


Cn.hhfl.g'ft hn.it 












The features of a pasture which most largely determine its value as 
a part of a farm property are: 

1. Accessibility to farm buildings. 

2. Abundance and quality of feed. 

3. Abundance and location of water supply, 

4. Character and steepness of surface. 

5. Shade. 

6. Freedom from swampy areas or stagnant pools. 

7. Absence of division by a river; such a division makes crossing for 

cows necessary. 

8. Location so that highly traveled roads or railroads need not be crossed. 

9. Slope. Gfass starts earlier in the spring and dries out less in the 

summer on an eastern slope than it does on a western slope. 

Of all of tliese, however, the abundance of feed, the kinds of plants, 
and the water supply, are the most important considerations. All the 
other desirable features may be sacrificed to some extent if the pasture 
furnishes plenty to eat and to drink. 

On the Oxford farms 7506 acres, valued at $124,149, were devoted to 
pasture. The receipts from milk sold during the pasture season amoimted 
to $135,061. The value of feed used supplementary to pasture was 
•$16,798. The returns from the pasture, labor, investment .in stock, 
and other contributing causes besides supplementary feed, were $118; 2 63, 
which is $1408 per farm, or $15*76 per acre of pasture, in addition to 
returns from growth of young cattle. 

On the Tully and Homer farms there were 3550 acres, valued at $92,039. 
The summer milk sold amounted to $74,415, the feed supplementary ^ 
pasture $18,488; the milk thus being $55,927 above the supplementary 
feed, which is $1097 per farm, or $15.76 per acre of pasture land, the 
same per acre of pasture as for the Oxford farms. 

The improvement of pasture land that offers some possibility of profit- 
able improvement has been delayed on many farms because of the pressure 
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of more important farm work,*altho there is a considerable amotint of 
rough-land^ pasture •on these farms on which it would not pay to spend 
much time* ’or money. During slack times, it would pay on some farms 
to cut brush and thorn apples, bum brakes and tree trimmings, drag 
some of the mossy and nm-out areas, and scatter some seed. Pastures 
receive a large amoxmt of manure, but the distribution is not very 
complete. If it is considered that the animals void at the same rate 
during the pasture period as during the winter, cost of bedding is deducted, 
and allowance is made for some summer manure reaching the crop land, 
then 'the manure produced on the pastures would amount to approxi- 
mately 1.8 tons per acre on the Oxford farms and 2.1 tons per acre on 
the Tully and Homer 'farms. Usually the pastures are so inaccessible or 
so rough, and the stand of grass is so thin, that to apply manure to them 
thinly with a spreader, as it should be applied, is impractical. On most 
farms the same manure used as a top dressing for meadows pays better. 

If the topography is favorable and the stand of grass sufficient, a light 
top-dressing of lime and acid phosphate might pay on some pastures. 

Bedding 

Most of the bedding used was home-grown oat straw. The Oxford 
farms had 3.6 tons of home-grown bedding, and purchased, besides, con- 
siderable quantities of sawdust. The ■ other group of farms raised 
more grain and had 11.9 tons of home-grown bedding per farm 
(table 51). 

The charge for bedding averaged 81 cents per cow on the Oxford farms 
and ^3.22 per cow on the Tully and Homer farms, or i cent and 5 cents, 
respectively, per 100 pounds of milk sold. 

• Labor 

The average ^te per hour for operator’s labor was 30 cents, for hired 
labor 24 cents, and for all human labor 26 cents, for the Oxford farms; 
and for the Tully and Homer farms, 38 cents for the operator’s labor, 

21 cents, for hired labor and 31 cents for all human labor. The rates for 
horse labor were 17 cents per hour for the Oxford farms and 16 cents per 
hour for the Tully and Homer group. The variation in rates asked by 
operators, and the estimated rates paid for the hired labor, are given in 
table 52. 

The highest rate at which the operator’s labor was charged was 60 cents 
per hour and that of hired men 38 cents per hour. The rates, therefore, 
are much less than are received for spme other kinds of work. 

The average rates received for man labor above all other costs in the 
production of milk were 19.8 cents per hour for the Oxford farms and 24.3 
cents for the Tully and Homer farms. The average time spent per cow * 
was 152 hours on the Oxford farms, and 166 hours on the other farms 
(table 53). This amounts to 2.6 hours in each case per 100 pounds of 
milk produced for the y^ar. The labor required for the production of 
100 pounds of milk in the pasture period was 1.8 hours for the Oxford 
farms, and 2.0 hours for the Tully and Homer farms. In the winter period 
the figures were 3.^ and 3.0 hours, respectively. 
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table 52. Variation in Rates per Hour for Operators an£) Hired Men 


• 

84 Oxford farms 

51 Tully and Corner farms 

r 

Operators 

Hired men 

Operators 

- Hired men 

Num- 
ber of 
farms 

Per 

cent 

Num- 
ber of 
farms 

Per 

cent 

Num- 
ber of 
farms 

Per ■ 
cent 

Num- 
ber of 
farms 

Per 

cent 

8.-... 

10 







2 

2 

4.0 

12 







2 

4.U 

6.0 

6.0 

13 





c 

.... 


14 ...... . 

I 






0 

15 ...... . 

2 

■9 /I 





/I 

8.0 

16.... 

2 




I 

2 n 

4 

I 

17...... 



I 

-s . / 

9 7 



I 


18.... 

j 

I 2 

2 

t: /I 



2 


19...... 

2 

9 A 

Ct 

0 .4 
8.1 

C /f 



I 

4.U 

2 0 

20 


6.0 

0 

2 

I 

2 0 

8 

J 

16.0 

21 

0 

7 

0 • 4 
8.1 

8 I 



22 


3.6 

0 





23...... 

3 

0 

8 I 

2 

4.0 

2.0 

0 


24. .... . 



0 

1 

9 7 

J 



25...... 



e 





26 


14. ,5 

0 

■7 

. 0 

8.1 

2 . 7 



0 


27...... 

2 

2.4 

0 

1 


4. V 


2,0 

28 

7 

8.4 

19.3 

yf 

10.8 


6 0 



30 

16 

4 

0 

5 

10. 0 

7 

14.0 

31 

I 

2.7 

32...... 

I 

1.2 



I 

2 . 0 



33...... 

e 

6.0 

I 

2 7 

yl 

8.0 

• 


35...... 

0 

10 

12. 1 

J 

2 7 

4 

.... . 

8.0 

36 





I 

2.0 

4 

oO* • . . . 

40. ... . 

I 

10 

1.2 

12. 1 

2 

5.4 

8 

2 

"16,0 

2 .0 

I 

2.6 

41 ..... 






42..... 



s 


c 



43..... 





0 

I 



45. ... . ■ ■ ' ■ 

I 

1 .2 




6.0 



48 .... . 

I 

1 .2 



0 



50 

I 

1 .2 



4 

's'o 

2 . 0 



52 . 





4 

1 



56 . 





2 

6.0 

2 . 0 

• ■ • -r • 


60. . . . 





0 

1 








1 ^ 



1 . . . . . 

* Total* 

83 

100.0 

37 

100.0 

50 

T AO A 

50 

IQp.O 




One Operator in each group of farms did no wcyk with cows. 


in time spent on cows, slightly more than one-half is spent 

kinrl^^^^^ hauling the milk, and slightly less than one-half in other 

uten -1°^ labor, such as feeding, caring for the animals, and cleaning the 
5,..^ average hours, in milking, per cow for the year spent were 

I'lis Oxford farms and 71 for the others, 
anti « “^liarge for labor averaged $34.83 per cow on the Oxford farms, 
^40.90 per cow on the Tully and Horner farms, amounting to 64 and 
>7 cents, respectively, per 100 pounds of milk sold. ^ 



TABLE 53. Labor Requir'ed in Pasture and Winter Periods 
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Hauling milk 

The average distance from the farms tb the milk plants for the Oxford 
group was 3.0 miles and for the Tully and Homer group 3.1 ,miles. The 
charges for hauling milk are given in table 54. They amounted to 21 
cents per hundred pounds, or $11.23 per cow, for the Oxford dairies, and 
19 cents per hundred • pounds or $11.38 per cow, for the Tully and 
Homer dairies. Automobiles and trucks were used to a greater extent on 
the Oxford farms than on those of the other group. 

Of the Oxford farmers, 15 hired their milk hauled thruout the entire 
seasori/62 hauled or cooperated in hauling, and 7 hauled part distance 
and hired the remaining distance. 

Of the Tully and Homer farmers, ii hired their milk hauled, 33 hauled 
or cooperated in hauling, and 7 both hauled and hired hauled thruout 
the entire season. In April, 1922, the milk from 15 poolers was trucked 
by the Dairymen’s League Cooperative Association, Inc., to Apulia or 
Dryden. 


TABLE 54. Charges for Hauling and Delivering Milk to Station 



84 Oxford farms 

51 Tully and Homer farms 


Pasture 

Winter 

Total 

Pasture 

Winter 

Total 


period 

period 

period 

period 

Human labgr: 







Nxmiber of farms. . . 

67 

66 

19.374 


^ 39 

6,790 

41 

10,918 

$3,222 


Hours 

15.211 

34.585 

17.708 

Value 

13.869 

$4,927 

$8,796 

$2,003 

$5,225 

Horse labor; 

Number of farms. . . 

50 

20,068 i 

fe.339 

58 

29.137 


28 

^9-475 

41 

■ 19.576 

$3,141 

(*► 


Hours 

49.205 

29,051 

Value 

$4,847 

$8,186 

$1,521 

$4,662 

Value of total human 

and horse labor .... 

$7,208 

$9,774 

$16,982 

$3,524 

$6,363 

$9,887 

Hauling hired: 







Number of farms . . . 



$3,772 



21 

Cash paid 





,$3,311 

Use of automobiles and 





trucks: 

Number of farms. . . 



18 



8 

Value 



$3,529 



$1,297 

. 






Total charges for milk 







hauling 



$24,283 



$14,495 

Amount received for 





milk hauling 



$845 




Total net cost of milk 






hauling 



$23,438 



$14,495 

Hundredweight of milk 





hauled 



113.655 



77.316 

Cost per hundred- 





weight 



$0.21 

- 


$0.19 
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Use of buildings 

The average charge for the* use of buildings was $6.51 per cow for the 
Oxford farms anS §9.18 per cow for the others. The charge per 100 
pounds ot milk was 12 cents and 15 cents, respectively. The data for the - 
charges are given in table 55: 


TABLE 55. Charges for Use of Buildings on 135 Farms 



84 Oxford 
farms 

51 Tully and 
Horner farms 

Value of bams and other buildings used for dairy 
cattle * 

$174,025 

$165,450 

Interest at 5 per cent 

$8 , 700 

3.489 

726 

3.241 

$8 ,275 
2,256 

577 

2,345 

Taxes 

Insurance 

Repairs and depreciation 

Total 

$16,156 

^13.583 

1 1.945 

j 628 

! $13,451 

$11,698 

1,302 

1 451 

Charged to: 

Cows 

Heifers 

Herd bulls 

Total 

$16,156 

JI 3 . 45 I 



Of the Oxford farmers, 80 had the bams arranged so that the cows 
faced outward, and drove through for the manure. Seventy-seven farms 
had straight stanchions, and 7 had swing stanchions. Of the floors, 47 
were concrete, 3 were both concrete and wood, and 34 were wood. 
Twenty-one of ;the farms had water buckets, and 63 watered cows in yard 
tubs or in creeks or springs adjacent to the farm. 

Of the Tul^y and Homer farmers, 47 had bams arranged so that the 
cows faced outward, and 44 drove through for the manure. . Twenty-six 
of the farms had straight stanchions, and 25 swing stanchions. Of the 
floors, 48 were concrete, 2 were wood, and i was both concrete and wood. 
Nineteen farmers had water buckets in the bam, and 32 watered the cows 
in the yards, mangers, or creeks. 

Use of equipment 

The charge for the use of equipment was $1.53 per cow for the Oxford 
farms, and $2.09 per cow for those in the other section. The charge per 
100 pounds of milk was 3 and 4 cents, respectively. The average value 
of equipment used per farm was $315 for the Oxford farms and $302 for 
the other farms. Interest, repairs, depreciation, insurance, and othsr 
charges on the equipment per farm, amounted to $42.13 for the Oxford 
farms and $59.27 for those in the Tully and Homer group. All charges 
for the use of special ^cattle equipment amounted to 13.4 and 15.6 per 
cent, respectively, of the value of the equipment for the two groups of 
farms. 




Figure 15. main buildings of grade a farm shown on cover 
(435 acres, 68 cows) 

ft Interest 

The charge for interest on cows amounted to $4.48 per cow, or 8 cents 
3®- 100 pounds of milk, for the Oxford farms, and $s-S9, or 9 cents per 
foo pounds, for the Tully and Homer group. . 

The value of the anunals and the amount of interest charged are given 
n table 56. 
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TABLE 56. Interest on Cattle on 135 Farms. 


'* • 

Cattle 

units 

Value 

Intejest 

84 Oxford farms 

Cows 

2,087.8 
3046 i 
92.0 
0.6 

$155,835 

19,400 
5.906 V 
29 

$9,351 

1 ,164 
356 

2 

Heifers I 

Herd bulls 

Bull calves to be sold 

Total 

2,4850 

1 

$181,170 

$10,873 

* 

Cows 

51 Tully and Homer Farms 

1.274.5 

153.0 

48.8 

1.8 

$118,687 

11,942 

4,728 

175 

$7,123 

714 

283 

10 

Heifers 

Herd bulls 

Bull calves to be sold 

Total. 

1.47S.1 

$135,532 

^ $8 ,130 



Depreciation on cows 

The average value of grade cows was S70.22 for the Oxford farms and 
$87.48 for those in the other ^oup, and of purebreds $162.36 and $155.38, 
respectively.^ The depreciation was $3.86 per head, or 7 cents per 100 
pounds of milk, for the Oxford group, and $3.79, or 6 cents per 100 pounds 
of milk, for the Tully and Homer group. The depreciation averaged 5.2 
and 4.1 per cent, respectively, of the average inventoried value of cows. 



Figure 16. interior of barn shown in figure 15 
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The average of the Oxford farmers’ estimates as to decrease in the market 
valtie of cows per head was $26.43 for grades, and thalf for the Tully and 
Homer group of farms was $23.02 for grades and $23.89 for purebreds.® 

On the Oxford farms, 23.1 per cent, or nearly one-fourth, of the cows 
were replaced, while on the other farms 24 per cent were replaced. 
About 45 per cent on the former farms and 41 per cent on the latter were 
replaced by heifers raised at home, and 55 and 59 per cent, respectively, 
were replaced by purchase. 

The average number of weeks during which cows were dry was 8.4 ■ 
for the Oxford farms and 7.6 for the Tully and Homer farms. The average 
weight of cows was 899 pounds on the former farms ^ and 993 pounds on' 
the latter farms. 

Many of the cows purchased by farmers are bought at dispersal auctions, 
or from dealers. The cows bought from dealers usually come from more 
remote regions, sometimes where creameries or cheese factories are located. 
Dairymen who run spring dairies have little use for fall-fresh cows, and 
often sell them at what appears to the winter dairymen to be a sacrifice. 
On the other hand, those who run fall dairies often sell cheaply cows that 
are not expected to freshen until spring, add some more money to the 
returns of the sale, and buy a fresh cow. 

Bull service 

The kinds of and the charges for the concentrates, succulent feed, dry 
forage, milk, and pasture used by herd bulls, and their appreciation or 
depreciation, were estimated in the field. The average cost of keeping 
95 herd bulls was $61,03 per cattle unit for the Oxford farms, and that 
of keeping 50 herd bulls was $104.20 per cattle unit for the Tully and 
Homer farms (table 57). This is $2.72 and $4.00 per cow kept, or 5 cents 
and 7 cents per 100 pounds of milk sold, for the two respective groups. 
The appreciation on bulls averaged $6.26 per cattle unit* for the Oxford 
farms, and the depreciation for the Tully and Homer fa;^ns was $1.64 
per cattle unit. 

On the 84 Oxford farms 23 herd bulls were purchased, and on the 51 
Tully and Homer farms 13 were purchased. Of all of these bulls, 37 per 
cent were purebred. A good way to introduce abortion trouble is to buy a 
Ml that has been used in other herds, which many farmers are doir^. A 
good way to prevent some of this trouble and loss, and at the same time get 
calves more worth raising, is to buy a good young purebred bull ready for 
service, which more farmers should do. 

A* great many farmers, especially breeders of purebred stock suffer the 
nuisance and cost of their neighbor’s roaming scrub bull. The hard times 
and the scarcity of labor have resulted in less than the usual attention being 
given to pasture fences. Some of these fences never were horse-high, and 
• they now are certainly not bull-tight. There is very little reason why a 
farmer should be allowed to pasture his bull when his part of the line fence 
win not keep the animal where he belongs. Process of the law will not cor- 
rect this; the remedy is to correct the conscience of. the negligent neighbor. 

®Por the year ending April 30, 19x9, the average increase in market value of cows per head as estimated 
by 163 Herkimer County farmers was $33.62. (Relation of the composition of rations on some New York 
dairy farms to the economics of milk production. By E. G. Misner. Cornell Univ. A^r. Exp. Sta., 
Memoir 64, 1923, p. 19.) ^ 



TABLE 57. Cost of Bull Service on 13s Farms 
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Number of herd bulls . 95 ■ 

Cattle units of herd bulls 92 . 
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Miscellaneous charges 

The remaining expenses of producing milk are given in table 58. The 
most important of these expenditures are for salt, gasoline, oil, veterinary 
fees, ice and sawdust for ice, and insurance on cows. These amount to 
$2.78, per cow, or 5 cents per 100 pounds of milk, for' the Oxford farms, 
and $3.87 per cow, or 6 cents per 100 pounds of milk, for those in the 
Tully and Homer group. 

. • ' TABLE 58. Miscellaneous Expenses for Cows 


Item 

Charge 

84 Oxford 
farms 

51 Tully and 
Homer farms 

Salt 

$ 708 

71 

337 

419 

10 

1.363 

491 

520 

31 

139 

78 

22 

197 

995 

427 

$ 682 

83 

32 

316 

Feed grinding 

Electric lights, carbide, etc 

Insurance 

Veterinary inspection 

Coal, oil, gasoline 

904 

250 

847 

56 

Farm upkeep and operation of automobiles 

Ice and sawdust for ice 

League deductions 

Cow-tester acids 

Spray materials 

228 

37 

439 

1 ,046 

2 

Hydrated lime 

Telephone 

Veterinary fees 

Any other farm expenses 

Total 

$5,808 

$4,922 



RETURNS 

Milk and milk products 

The amoimts of and returns for milk sold have been given in tables 26 
and 27 (pages 42 and 44). The average was I124.53 in cash and 47- 52 in 
certificates of indebtedness per cow for the Oxford farms, and $154.38 
in cash and $4.42 in certificates of indebtedness for the Tully and Homer 
farms.. 

* The average amount of milk used by the Oxford operators’ families 
was 2959 pounds per family, and by the Tully and Homer families 2708 
pounds per family. The average amount of milk kept at home for all 
purposes for the year was 6757 pounds per farm for the Oxford farms, and 
6694 for the Tully and Homer farms. The average production of milk 
per cow was 5724 pounds for the Oxford group, and 6337 pounds for the 
Tully and Homer group. Less than 5 per cent of the milk was kept at 
honle. The returns for milk products sold and milk and its products 
used on the farms are given in table 59. The total amount of milk produced 
on the Oxford farms was 11,951,333 pounds, and on the Tully and Homer 
farms 8,072,938 poimds. 
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TABLE 59. Returns from Milk Products Sold and Milk and Its Products 

Used* on the Farm 


. . 

• 

2088 cows, 84 Oxford 
farms 

1274 COWS, 51 Tully and 
Homer farms 

Num- 
ber of 
farms 

Number 

of 

pounds 

of 

product 

Total 

value 

Num- 
ber of 
farms 

Number 

of 

pounds 
of . 
product ' 

Total 

value 

Milk products sold: 

Butter * . 

I 

I 

20 

18,293 

$ 8 
538 




Milk sold retail 






Milk used : 

Operators’ families 

Landlords’ families 

Hired men’s families 

Total milk used 

Milk products used: 

Butter: 

Family 

Skimmilk: 

Poultry 

84 

2 

13 

248,542 

3.140 

20,118 

$5 .696 
71 

470 

50 

2 

8 

135.410 

5.495 

15.712 

$3,240 

120 

430 

84 

3 

271 ,800 

1 ,020 

$6 ,237 

394 

50 

I 

I 

156,617 

365 

8 ,000 

$3,790 

164 

16 

Total milk and its products 
used, except that fed to 
cattle 



84 

272 ,820 

$6 ,631 

51 

164,982 

$3 .970 

Milk fed: 

Heifers 

Veals 

. Bull calves to be sold 

Bull calves to be kept for herd 
bulls 

Total milk fed to cattle . . . 
Milk products fed: 

Skimmilk: ' 

Veals 

66 

29 

13 

201 ,615 

70,527 

6,757 

!$ 4 . 49 I 

1.632 

146 

37 

19 

1 

2 

104,702 

67,608 

2.520 

I ,560 

$2,753 

1.844 
• 78 

49 

74 

2 

I 

278,899 

9.850 

6,000 

$6,269 

41 

30 

45 

176.390 

$4,724 

Heifers 



% 

Total milk products fed to 

cattle 

Total milk and its products 
fed to cattle 



3 

74 

15.S50 

294.749 

$71 

$6,340 

45 

176,390 

$4,724 

Equivalent, in pounds of milk, oi 

milk and its products used 

Poimds of f^t in milk retailed, 
milk products sold, and mill 
and its products used 

- 84 

567.569 

21 ,050 


51 

341 .372 

II .975 



The average yield of cows on the Oxford farms during the stabling period 
was 2932 pounds, or 14.9 potmds per day; and during the pasture period 
2792 pounds, or 16.6 poimds per day. For the Tully and Homer farms, 
the stabling -perio(^ yields were 3855 -poimds per cow, or 18.3 pounds per 
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* The total number of calves exceeds tl^ number of cows calving by one in each group, because of twins in both the Oxford and the Tully and Homer group. 
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cow' per day; and the pasture-period 5rields w^e 2482 pounds, or 16. i 
pounds per cow per day. 

The returns frqpi all milk not sold wholesale averaged $6.48 per cow 
for the Orford farms and $6.83 per cow for the Tully and Homer famjs. 

* • Cakes bom during the year 

Of the calves bom during the year, 5.5 per cent on the Oxford farms 
and 6.3 per cent on the Tully and Homer farms were bom dead. On the 
Oxford farms, 1.9 per cent of the cows on hand at the end of the year 
failed to breed; on the Tully and Homer farms the number was i per 
cent. On the Oxford farms, 8.8 per cent of the cows, and on the Tully and 
Homer farms 6.8 per cent of the cows, on hand at the end of the year had 
unsound quarters. 

The value of calves at birth for the Oxford and the Tully and Homer 
farms, respectively, was as follows: purebred heifers, $31.53 $26.39; 

grade heifers, $3.76 and $4.25; calves vealed or to be vealed, $2.76 and 
$2.87; and all live calves bom during the year, $3.33 and $4.04 per head 
(table 60). Of the total calves bom on the Oxford and also on the Tully 
and Homer farms, 85 per cent were vealed or deaconed. 

Most abnormal calvings are probably due to abortion. The resulting 
decrease in production is a serious problem. From the standpoint of 
financial importance to the dairyman, tuberculin testing is receiving more 
attention than it should, compared to that paid to control of abortion. 
Practically all milk for New York City is now pasteurized, so that the risk 
of tuberculosis developing from the milk supply is very small indeed. For 
every animal disposed of for tuberculosis, outside of the wholesale slaughters 
from campaigning, the dairyman probably loses two from abortion troubles 
and their consequences. 

The returns from calves and calf hides averaged $3.02 per cow, or 6 
cents per 100 pounds of milk, for the Oxford farms, and $3.74 cow, 
or 6 cents per 100 pounds of milk, for the Tully and Homer farms. 

** Manure 

The average value of manure per ton at the barnyards was $1.92 for the 
Oxford farms, and $1.75 for the Tully and Homer farms. Manure was 


TABLE 61. Manure Recovered from Cattle and Horses 



All 

stock 

1 

Cows 

Heifers 

1 

Herd 

bulls 

1 

Bull 
calves to 

be sold ’ 

1 

Horses 

1 

84 Oxford farms 

Manure recovered (tons) .... 
Value at $1.92 per ton at the 
barnyard 

20,293 

$38,960 

14.923 

$28,653 

2.201 1 

$4,226 

756 j 
$i .456 

[ 

3 1 

$6 

2,410 

$4,619 


Manure recovered (tons) . . .*. 
Value at $1.75 per ton at the 
barnyard 

51 Tully and Homer farms 

14.051 

$24,593 

10,533 

$18,435 

1.233 

$2,158 

393 

$689 

16 

$28 

1 ,876 

$3,283 

— — 4. .. ... — 
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3 cattle at this* value. The amount recovered from ‘cows was 
er cow for the Oxford farms, and 8.3 tons per cow for the Tully 
IT farms. The data are given in table 61. 
idit for manure averaged $13.72 per cow, or 25 cents per 100 
milk sold, for the Oxford farms, and $14.47 cow, or 24 
100 pounds sold, for the Tully and Homer farms. 

Miscellaneous returns 

Jue of the feed bags credited to cows was the principal miscel- 
etum, amounting to 12 cents per cow for the Oxford faims and 
per cow for the Tully and Homer farms. 

SUMMARY OF COSTS AND RETURNS 

osts and returns of the dairy enterprise for each group of farms 
narized in tables 62 and 63. The net cow cost of producing milk 
59 per 100 pounds for the Oxford farms, and $2.79 per 100 pounds 
Tully and Homer farms. The herd cost of milk was slightly 
n e^ch area than the cow cost, because of the loss on young cattle* 

; cost per pound of butterfat was 72 cents for the Oxford farms 
cents for the Tully and Homer farms. 

cpncentrates at $37.33, silage at $6.25, and dry forage at $15.88, 

, and labor at 26 cents per hour, the average loss was $9.04 per cow 
Oxford farms; in addition to that amount, there was an average 
e in the market value of cows of $26.43 per head. The loss per 
mds of milk sold was 17 cents. 

i concentrates at $37.16, silage at $5.24, and dry forage at $13.82, 
1, and labor at 31 cents per hour, the average loss was $10.73 
lUy and Homer farms, in addition to an average decrease in the 
t value of cows of $23.02 per head. The loss per 100 pounds of 
old was 18 cents. As previously stated, however, after all charges 
; for labor were made, the returns for milk production on the Oxford 
were 20 cents per hour, and on the Tully and Homer -^arms 24 cents 
3ur, for all the time spent on the enterprise. 

e returns per hour above all other costs for the Tully farms were 
cents, and for the Homer farms 35.8 cents. The total income per 
on the Homer farms was $200.20, which was $6.87 higher than the 
. On the Tully farms the total income was $164.54 per cow, or 
than the costs. On the Oxford farms the income per cow was 
.39, or $9.04 less than the total costs of $164.43. 
ae u$e of the word “ loss ” is frequently criticized on the basis that if* 
js were as indicated, the business would cease. This is not so. A farmer 
r be out of debt, receive interest, live on it, but receive no real wages, 
tainly, then, he operates at a loss. Likewise, if he has a definite alter- 
ive opportunity to receive 35 cents an hour for his time and he fore- 
s this to run a business for which he receiAT-es less, the difference is 
5, altho he may continue to run the business. 

ti Bulletin 409 of this experiment station, on page 309, the detailed costs 
producing nnlk for the year ending April 30, *1915, on 149 farms in 
some County, are reported. The costs on the Oxford farms in 1921 here 
orted, as compared with the costs on the Broome farms in 1914 — seven 
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TABLE 62. Su-MMARY OF Costs and Returns 



2088 cows, 84 Ox- j 
ford farms i 

1274 cows, 51 Tully 
and Homer fasms 


Per 

cow 

Per 100 
pounds of 
milk sold 
wholesale 

Per 

cow 

Per 100 
pounds of 
milk sold 
wholesale 

Costs: 

Concentrates 

^ 33 • 45 

$0,62 

$40-59 

$0.67 

. Succulent feed 

18.58 

0.34 

26.45 

0.44 

Dry forage * I 

34-94 

0.64 

24-55 

0. 40 

Pasture 

7.41 

0. 14 

10.05 

0.17 

Bedding i 

0.81 

O.OI 

3.22 

0.05 

Human labor ' 

34-83 

0.64 

46.90 

0.77 

Horse labor 

1. 30 

0.02 

3-04 

• 0.05 

Use of buildings 

6.51 

0. 12 

9.18 

0.15 

Use of equipment 

1-53 

0.03 

2.09 

0.04 

Milk hauling 

11.23 

0.21 

11.38 

0. 19 

Interest on cows 

4. 48 

0.08 

5-59 

0.09 

Depreciation on covrs 

3-86 

0.07 

3-79 

0.06 

Bull service 

2.72 

0.05 

4.00 

0.07 

Miscellaneous 

2.78 

0.05 

3.87 

0.06 

Total costs 

$164.43 

$ 3-02 

$194.70 

$3.21 

Returns: 

Milk sold wholesale: 

Cash 

Certificates of indebtedness 

SI 24-53 

7-52 

$2.28 

0.14 

$154.38 

4-42 

S2.54 

0.07 

Milk products sold, and milk retailed. . . . 

0.26 




Milk and milk products used, except that 
fed to cattle 

3.18 

0.06 

3-12 

0.05 

Milk and milk products fed to cattle .... 

3-04 

0.06 

3-71 

0.06 

Calves and calf hides 

3.02 

0.06 

3-74 

0.06 

Manure 

13-72 

0.25 

14.47 

0.24 

Miscellaneous .In 

0. 12 


0.13 

$183.97 

0.01 

Total returns 

$ 155-39 

$2.85 

$3.03 

Loss 

$9.04 

$0.17 

$10. 73 

$0.18 

Cow cost of producing milk 

$141.09 

$ 2-59 

SI69.53 

$2.79 

0 <»st of pr^diining milV 


$2.68 


$2.90 

$0.80 

Cow cost per pound of butterfat 


$0.72 



years previous, and just preceding the war — taken as 100, were as follows: 
concentrates, 152; succulent feed, 158; dry forage, 165; pasture, 157; bed- 
ding, 62; human labor, 136; horse labor. 125; milk hauling, 112; use of 
buildings, 145; use of equipment, 300; interest on cows, 125; bull service, 
263; depreciation on cows, 127; miscellaneous, 132; total cost, 146. The, 
price of milk, without Grade A premiums, on the Oxford farms in 1921 was 
132 per cent of the price on the Broome farms in 1914, while the cost of 
production was 146 per cent of that on the Broome farms. 
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63. Costs an£> Returns for Cows on Tully and Home^ Farms 



Tully 

. ^ Homer 

Per 

cow 

Per 100 
pounds of 
milk sold 
wholesale 

^ Per 
cow 

Per 100 
pounds of 
milk sold 
wholesale 



$31.28 

$0.54 

$48-39 

■$0.77 

feed 

28.44 

0.49 

24.78 

0.39 

rage 

27.16 

0.47 

22.37 

0.36 . 


10.39 

0. 18- 

9.76 

0.16 


3-77 

0.07 

2.75 

0.04 

i labor 

48.07 

0.83 

45-93 

0.73 

^bor 

3-04 

0.05 

3-04 

0.05 

buildings 

9-49 

0. 16 

8.93 

0. 14 

fequipment 

3-13 

0.05 

1 .22 

0.02 

auling 

14-83 

0.26 

8.50 

0.13 

*t on cows 

5-39 

0.09 

5-76 

0.09 

dation on cows 

2.87 

0.05 

4.55 

0.07 

rvice 

4-45 

0.08 

3*b2 

0.06 

laneous 

4-03 

0.07 

3-73 

0.06 

5tal costs 

$196-34 

$ 3-39 

$193-33 

$3-07 

old wholesale: 






$132-45 

$2.28 

$172.71 

$2 . 74 

ificat'es of indebtedness 

6.26 

0 . II 

2.87 

0.05 

nd nailk products used, except that 



;o cattle 

3-33 

0.06 

2.94 

0.05 

nd nailk products fed to cattle 

4.82 

0.08 

2.78 

0.04 

and calf hides 

3-64 

0.07 

3-83 

0.06 


13-96 

0.24 

14.90 

0.24 

laneous 

0.08 


. 0.17 


ptal returns 

$164.54 

$2.84 

$2Qp . 20 

$3-18 



$0.55 

$ 0,122 

$6.87 

$0.11 

$0,358 


$31.80 

per hour of human labor above all 

■insts - 


1 



variation in the cost of producing milk is shown in table 64. Of 
brd farms, 34 produced milk at less than $2.50 per hundredweight, 
a' 6 farms the cost was over $4.00. Of the Tully and Homer farms’, 
uced at a cost of less than $2.50 and 3 at a cost of over $4,00. 
cow cost of milk ranged from $1.70 to $4.2$ on the Oxford farms 
m $1.92 to $4.86 on the Tully and Homer farms, 
udymg the resets from various regions, the question of the adjust- 
f milk prices in their relation to feed prices always arises. Milk 
were quite evidently more favorable in the Oxford than in the 
h area, and most favorable in the Tully and Homer sectipn 
55). When milk prices are more than onb and one-fourth times 
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TABLE 64.* Variation in Cost of Producing Milk on 84 Oxford and 51 Tully 
• and. Homer Farms 


% 

* 

Less 

than 

$ 2.50 

From 
$2.50 to 
$3-00 

From 
$3*01 to 
$ 3-50 

From 
$3-51 to 
$ 4.00 

From 
$4.01 to 
$ 4-50 

More 

than 

$ 4-50 

Oxford farms; 

Per cent of cows freshening 
from September to De- 
cember inclusive: 

Less than 25 

10 

II i 

\ 

\ 

3 

3 


From 25 to 50 

14 

9 

i 4 

I 

2 


. More than 50 

10 

6 



I 


Total Oxford farms . . . 

34 

26 

14 

4 

6 


Tully and Homer farms: 
TuUy 

5 

12 

4 

7 

i 

I 

Homer 

9 

6 

2 

3 

2 


Total Tully and Homer 
farms 

14 

18 

6 

I 

10 

2 

I 


TABLE 65. Price Averages and Ratios 



Chenango 

County 

(Norwich) 

1921 

Chenango 

County 

(Oxford) 

1921 

Onondaga 

and 

Cortland 
Counties 
(Tully and 
Homer) 
1921 

Per cent of potmds of concentrates fed to cattle 




(purchased) .... * 

96.9 

96.9 

91.2 

Per cent of pounds of concentrates fed to cattle 




(home-grown)*'! 

^ 31 


8.8 

Average price per ton of concentrates 

Ratio of price of concentrates to price of hay per 

$ 37-09 

$ 37-81 

$38.41 

ton, I : 

0.45 

0.43 

0.38 

Ratio of price of concentrates to average price of 




silage, I : 

0.17 

0. 17 

0.14 

Per cemt of tons of hay fed to cattle (purchased) . . 

4-1 

2-5 

4.8 

Per cent of tons of hay fed to cattle (leguminous) . . 

18.8 

25.2 

60.0 

Average price per ton of hay fed to cattle 

$16.65 

$16.43 

$14.62 

Average price per ton of other dry forage fed to 


$7-69 

$4.. 86 

• cattle 

$5.57 

Average price per ton of silage fed to cattle 

$6.24 

$6.25 

$ 5*24 

Ratio of price of concentrates per 100 pounds to 




price of milk, i : 

1 .10 

1.29 

1.36 

Ratio of price of silage per 100 pounds to price of 




milk, i: 

Ratio of price of hay per 100 pounds to price of 

6.58 

7-84 

10.08 

• 

milk, I: 

2.46 

2.96 

3-59 

Ratio of price of concentrates per 100 pounds to aver- 




age price received for milk in stabling period, i : . . 

1 .09 

1.28 

»i .41 

R^ioof price *of corn silage, per 100 pounds to aver- 




age price received for milk in stabling period, i : . . 

6.52 

7.81 

10.42 

Ratio of price of hay per 100 pounds to average 




price received for milk in stabling period, i : . . . . 

2.43 

2.95 

3-71 
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of grain, or more than three times the price of hay, ’price con- 
re favorable for dair^^ing. ’ , ' ^ 

itio of the price of milk to the prices of feed. and to w^ges is an 
snt which has more bearing than any other on the prosperity 
farmers, and should also be closely followed in regulating the 
gness of practices. 

COST OF RAISING HEIFERS 

dy less than one-half of the cows replaced are raised at. home, 
rage number of 2.8 heifers freshened for the first time on the Oxford 
and 2.5 on the Tully and Homer farms. 

average age at which heifers freshened for the first time was 28.1 
i on the Oxford farms, and 29.1 months on the Tully and Homer 
The variations in age at first freshening are shown in table 66. 


66 . Age of Heifers Freshening for First Time, and their Value 


Age (months) 


Total 


84 Oxford 
farms 

5 1 Tully and Homer 
farms 

Number 

V alue 

Number 

Value 

I 

$ 20 



2 

100 



I 

45 



5 

300 ‘ 

3 

? 375 

2 

140 

I 

125 

75 

4 >073 

22 

1 ,720 

6 

460 

I 

100 

24 

U 395 

II 

94 <J 

6 

410 

4 

375 

I ! 

35 

3 

225 

3 

180 



60 

3.685 

57 

0 

GO 

I 

1 80 

• 


' 3 

200 

? 

75 


i 

12 ! 

990 

I 

75 



40 

2,705 

XI 

10 

0 

CO 

I 

150 



232 

f 14. 053 

126 

$9 ,^20 


: -average value of heifers at first freshening was $56.62 for grades and* 
2.50 for purebreds on the Oxford farms, and $72.11 for grades and 
3.33 for purebreds on the Tully and Homer farms. 

'he cost' of raising heifers until they are two years of age was least, 
.70, on the Oxford farms, was next highest, $114.40, on the Tully farms, 

I was most expensive, $ 1 2 8 . 5 7 , on the Homer farms (table 67). Since the 
jrage ages of freshening were 28 and 29 months, one-sixth at least 
>uldrbe added to these amounts to complete the cost up to the time'of 
shening. 

The cost^ was greater for herds with a larger number of fall-freshening 
vs than it was for herds with spring-freshening cows. 



Per cent of cows freshenins from September 
to December, inclusive 




96 ' 
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, FALL OR SPRING FRESHENING 

On the Oxford fairms, 34.2 per cent of the cows freshened from September 
to December inclusive. On the Tully farms this figure was 41.3 per cpnt, 
and on the Homer farms 57.5 per cent. The (hstribution is given in 
table 68 r 

The average labor income was higher with fall freshening. T*he pro- 
duction was 1 133 pounds more per cow. On the Oxford farms, the returns 
per hour of labor on cows above all other costs were 14 cents with less than 
25 per cent of the cows freshening in the fall, 22.4 cents with from 25 to 50 
per cent freshening in the fall, and 26 cents with over 50 per cent of the 
cows freshening in the fall (table 72). 

The question naturally rises in this connection concerning the relation 
of milk prices in the winter to the normal summer-winter price ratio. 

A comparison of the normal seasonal variation in the price of milk at 
shipping stations in New York, corrected for trend, and the seasonal 
variation in the monthly prices of milk for summer and winter dairies, 
is given in tables 69 and 70. The monthly prices for milk, arranged by 


table 69. Normal Seasonal Variation in Prices for Milk at Shipping Stations 
IN THE New York Territory* 


January - . 
February . 
March. . . 

April 

May 

June 

July 

August. . . 
September 
October. . 
November 
December . 


% 




Average 


Month 


From 
1868 to 
1879 

From 
1880 to 
1896 

From 
1897 to 

1913 

107 

115 

116 

108 

106 

III 

107 

. 103 

104 

95 

95 

96 

80 

81 

87 

79 

76 

76 

86 

82 

83 

88 

92 

90 

89 

104 

97 

no 

109 . 

107 

125 

118 

113 

126 

119 

120 

100 

100 

100 


* Computed from data furnished by The Milk Reporter, Sussex, New Jersey, thru correspondence. 


seasonal groups, for the Oxford farms are given in table 70. From these 
data, it appears that the winter prices were higher as compared to the 
summer prices than they were normally. This favors the winter dairy- 
man. 

When the general price level changes upward or downward, the seasonal 
variation in nulk prices on a percentage basis may be expected to change. 
A lo-per-cent change on $2.00 miUc for June would be 20 cents a hundred, 
onslightly less than | cent a quart. A lo-per-cent change on $3,20 milk 
in ‘October would be 32^ cents a hundred, or more than half again as much 
per quart. The producer is more concerned with the amount per hundred- 
weight than with the percentage change. 
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TABLE 70. Monthly Prices for Milk, by Seasonal Groups, Oxford Farms 


Per cent of cows freshening from September to 
December, inclusive 


• 

Less than 25 
per cent 

Prom 25 to 50 
per cent 1 

More than 50 
per cent 


Price 

Per cent 

Price 

Per cent 

Price 

Per cent 

1921: 






8'6 

May 

$2.15 

83 

$2.11 

86 

$2.18 

June 

1.84 

71 

1.82 

74 

1.89 

75 

July 

2.21 

86 

2. 1.6 

88 

2.30 

91 

August 

2.78 

108 

2.71 

no 

2.82 

112 

September 

2.92 

113 

2.80 

II4 

2.91 

1 115 

October 

3-31 

128 

3.10 

126 

3.22 

128 

November 

3-22 

124 

3.01 

122 

3.09 

123 

December 

319 

123 

3.01 

122 

3.01 

119 

1922: 







January 

2.90 

112 

2.64 

107 

2.68 

106 

February 

2.67 

103 

2.48 

lOI 

2.48 

98 

March 

2.18 

84 

2.03 

83 

2.07 

82 

April 

1.68 

65 

1.64 

67 

1-65 

6s 

Simple average for year 

12.59 

100 

$2.46 

100 

$2 . 52 

100 


TABLE 71. Relation of Season of Freshening to Various Factors 




84 Oxford farms 



Per cent of cows freshening from September to 
December, inclusive 


Less than 

25 per cent 

From 25 to 
50 per cent 

More thrn 
50 per cent 

Average 

Number of farms 

37 

30 

17 

84 

Number of cows 

786 

824 

478 

2,088 

Cows per farm 

21.2 

27.5 

*28.1 

24.9 

Average capital per farm , 

$ii,oig 

$13,696 

$16,280 

$ i 3 .o?o 

Average labor income per farm 

$125 

$514 

$301 

$299 

Average labor income per farm 





at pool prices 

Pounds of- milk produced per 
farm 

$39 

$458 

$207 

$222 

111,834 

158,521 

179,872 

* 142,278 

Pounds of milk produced per 

5.264 

cow 

5.771 

6.397 

5.724 

Per cent of milk sold from 
November to April, in- 



- elusive 

40.5 

46.4 

51-8 

45-8 

Butt erf at test of milk (per cent) 

3-64 

3-54 

3-56 

3-58 

Per cent of cows freshening 
frorru September to Decem- 


ber, inclusive 

13-8 ■ 

37-0 

• 63.2 

34*2'' 

Cost of milk per 100 pounds. . 

$2,868 

I2.435 

$2,470 

$2,592 

Price received per 100 pounds . 

$2 . 468 

$2,371 

$2,456 

$2 . 426 

Weight of cows (pounds) 

896 

901 

903^ 

C 

899 
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TABLE 72. 'Costs and Returns for Cows in Three 'Season-\l Groups, for 

84 Oxford Farms 


Per cent of co^ws freshening from September to 
December, indiisive 



Under 25 | 

per cent [ 

From 25 to 50 j 
per cent | 

L 

Over 50 
per cent 

1 

1 

! 

Per 

COW’ 

Per 100 
pounds 
of milk 
sold 
whole- 
sale 

Per 

COW’ 

Per 100 
pounds 
of milk 
sold 
whole- 
sale 

j 

Per 

cow 

Per 100 
^pounds 
of milk 
sold 
whole- 
sale 

Costs: i 







Concentrates 

S3 I -34 

$0.63 

$ 31-97 

$0,58 

$39-49 

$0.64 

Succulent feed ' 

14.86 

0.30 

19-39 

0.35 

23.30 

0.38 

Dry forage i 

36.04 

0.73 

34-74 

0.63 

33-49 

0.54 

Pasture ' 

7.07 

0.14 

776 

0. 14 

7.38 

0. 12 

Bedding 1 

0.77 

0.02 

0.81 

O.OI 

0.89 

0.01 

Human labor 1 

^6.90 

0.75 

31.25 

0.57 

37-60 

0.61 

Horse labor 1 

1.46 

, 0.03 

1.47 

0.03 

0.73 

0.01 

Use of buildings 1 

6.03 

0.12 

6.55 

0. 12 

7.21 

0. 12 

Use of equipment 

1.32 

0.03 

1.40 

0.03 

2.09 

0.03 

Milk hauling j 

14-59 

0.29 

10.03 

0. 18 

7-75 

0.13 

Interest on cows | 

4-47 

0.09 

4-34 

0.08 

4.72 

0.08 

Depreciation on cows ! 

5-21 

0 . II 

2.09 

0.04 

4.67 

0.08 

Bull service 1 

2.85 

0.06 

2.36 

0.04 

3-13 

0.05 

Miscellaneous ! 

2-55 

0.05 

2.67 

0.05 

3-36 

0.05 

Total costs 

$165 . 4b 

13-35 

$156.83 

$2 85 

S175.81 

$2.85 

Returns: 







Milk sold wholesale: 







Cash 

$115-63 

S2.34 

$122.48 i 

$2. 23 

$142.72 

$2.32 

Certificate of indebted- 







ness r-, 

6.25 

0.13 

8.00 

0.15 

8.79 

0.14 

Milk products sold, and 







milk rptflilpd 

0.68 

0 . 01 



0.02 


Milk and milk products 







used, except that fed 







to cattle •. . . 

3-50 

0.07 

3.27 

0.06 

2.47 

0.04 

Milk %nd milk products 







fed to cattle 

3-45 

0.07 

2.63 

0.05 

3.06 

0.05 

Calves and calf hides 

2.90 

0.06 

2-79 

0.05 

3-63 

0.06 

Manure 

13.18 

0.27 

14.01 

0.25 

14. 12 

0.23 

]V[ i pm i c: 

0 . 09 


0. 1 1 


0. 16 









Total returns 

$145.68 

$ 2-95 

$153-29 

$2. 79 

$174-97 

$2.84 








Loss 

^19.78 

$0.40 

$ 3-54 

$0.06 

S 0.84 

$0.01 

Returns per hour of humar 







labor above all other costs. . 


$0.14 


$0,224 


$0.26 


The difference between production per cow in herds of chiefly fall- 
fresh cows and herds of chiefly spring-fresh cows depends primarily on 
the prices of the product, and on the availability of green feed for main- 
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taining the production of the spring-fresh cows. The payment of a 
Grade A premium is an inducement to force fall-fresh cows for greater - 
production. At the same time it is fully as difffcult to maintain the 
yields of the spring-fresh cows. The difference in pro 3 .uction between 
spring-fresh and fall-fresh cows is therefore greater when a premium is 
paid^than when ordinary prices for miUc are realized (table 73). When 
alfalfa is available for use with pasture, the difference between the yields 
of the spring-fresh and of the faU-fresh herds is much less; also the differ- 
ence in cost is less. The spring-fresh cow can be made to keep up hhr 
3deld so well with this very highly nitrogenous green feed, that the cost^ 
per unit is kept down. 


TABLE 73. Relation of Season of Freshening to Yield and to Cost of Milk 
WITH Different Systems of Farming 


Per cent of cows freshening 
from September to 
December, inclusive 

Condensery 
(Norwich farms) 

Grade A without 
cash crops 
(Oxford farms) 

Grade B with 
alfalfa 

(Munnsville farms) 

Pounds 
of milk 
per cow 

Cost 
per 100 
pounds 
of milk 

Pounds 
of milk 
per cow 

Cost 
per 100 
pounds 
of milk 

Pounds 
of milk 
per cow 

Cost 
per 100 
pounds 
of milk 

Less than 25 

From 25 to 50 

More than 50 

4,980 

5.042 

6,025 

$ 2.66 

2.91 

2-35 

5.264 

5.771 

6,397 

$2.87 

2.44 

2.47 

6,335 

6,444 

6,91s 

$2.46 

2.59 

2.42 

Difference between first 
and third groups 

+i ,045 

-$0.51 

+1,133 

-$o . 40 

+580 

-$o . 04 

Per cent of increase in yield 
and decrease in cost, third 
group over first 

21.0 

17-8 

21.5 

13.9 

9.2 

1.6 


On the Oxford farms, 37 per cent of the cows were less than five years 
old, and 47 per cent were from five to eight years old. On the Tully and 
Homer farms, 41 per cent were less than five years old, and 47 per cent 
were from five to eight years old. (Table 74.) On. the Oxford farms 16 
per cent were more than eight years old, while on the Tully and Homer 
farms 12 per cent were of that age. In spite of the fact that more heifers 
were raised in the Oxford region, the percentage of young cows was less 
and the percentage of very old cows higher there than on the Tully and 
Homer farms. 

The depreciation on individual cows is not a fixed amount each year 
A cow may continue to be worth for sale all that she ever was worth, until 
the last year of her usefulness, when failure to breed, udder trouble, disease, 
or injury suddenly depreciates her to a beef or a rendering value. The 
suddenness with which this may be expected is greater as the age advances. 
Therefore, from the standpoint of prevention of this heavy depreciation for 
any individual farmer, it is to his advantage to^ be skillful enough to sell 
animals before this wrecking comes. But this Is only passing it along to 
the other fellow, and might be considered cleverness of practice rather than 
praiseworthy preventive methods. 
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ORGANIZATION OF THE BUSINESS 
A discussion of several combinations of enterprise^ with ’the dairy will 
bring out their advantages and disadvantages. 

LIVESTOCK 

Purebred cattle 

Nothing seems to have yet been found that may be substituted for 
milk and leguminous roughage for supplying calcium to the. bones o! 
growing cattle or milch cows. To get good-sized, thriving animals^ with 
large, strong bones and teeth, plenty of milk (or skimmilk) must be given 
them when they are calves. To be successful, the purebred breeder must 
grow animals well. This is expensive to do when milk, concentrates, 
hay, and labor are high-priced. When these conditions prevail, more 
money is usually made by concentrating on the production of milk rather 
than the raising of young cattle. A higher-producing and better type of 
grade cow than of purebred cow can be obtained for the same amount of 
money. So if animals are to be raised, it will pay better to raise a good 
grade than a poor purebred; and when raised, a good grade will sell for 
nearly as much. The better half of the grade cows of the country are 
better producers than the poorer half of the purebreds. Therefore, 
it would now pay some purebred breeders better to buy the best heifer 
calves from some grade herds now replaced by purchase, raise them, and 
veal some or all of their own heifer calves. Most purebred bull calves 
have to be vealed, an^w^ay. 

The chief purpose in keeping cattle is to provide millc. The number 
of milch cows in New York has remained about the same for many years. 
From an economic standpoint, the proper place for raising a^nimals is in 
a region where the cost of raising and of transportation to places of desired 
use is least. The proper place for the purebred indu.stry is, therefore,' 
not in close proximity to metropolitan milk markets, but on less favorably 
situated farms in the more remote parts of the corfntry. The feed 
required to raise a cow will produce from two to four times as much milk 
as the weight of the cow. A cow not only weighs less, but also is less 
perishable for shipping long distances, than the milk. It is seldom fully 
realized that New York can produce an enormous quantity of city milk 
by (i) shifting to more winter milk and using the other half of th^ supply 
produced for fluid milk instead of for manufactured products, (2) increasing 
the amoimt of production from cows it already has, (3) increasing the 
number of cows on farms now in operation, and (4) buying cows from 
distant areas or States instead of raising them in intensive, welh located, 
milk-shipping regions. The place for purebreds and for the raising of 
animals is in a region where there is less demand for fluid milk. 

Raising heifers on certain farms or in certain regions where milk can 
be disposed of at a premium above the ordinary wholesale market price 
not only is expensive, but also may result in the use of roughage and pos- 
sibly of home-grown concentrates for growing young cattle; whereas, if 
there were no young cattle, the feed might bemused more profitably in 
the production of milk. In both of the Grade A districts under study, 
more cows were purchased than were raised; that is, cows were purchased 
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from near-by surplus areas, having been brought hito these areas to be 
milked. • ’ 

• In regions \yhereYither land, labor, or roughage, is high in price, it is 
not good business, and it is not the practice, to raise many cattle. Highly 
priced tillable land can be more profitably used to grow cash crops than 
to grow winter feed for growing cattle. Grade A producers who are skillful 
in choosing animals will make the most money by concentrating on milk 
production. 

Persons who have given more attention to the husbandr}' than to the 
fiscal questions concerned sometimes assert that the only sure way to be 
a .successful dairyman is to raise one’s own cattle. The arguments for 
this contention that are usually advanced are: (i) certainty as to parentage 
of the cattle, (2) better disease prevention and control, (3) proper de- 
velopment and growth of animals, and (4) prevention of the risk of buying 
discarded cows. The often disregarded arguments against raising the cows 
are: (i) low production from young animals, (2) use of labor and roughage 
that might more profitably go toward producing milk, and (3) cost of 
raising animals. 

The records obtained by this surt^ey were divided into three groups: 
one including all those farms replacing cows entirely b}’ purchase; another, 
those farms replacing cows only by raising; and a third,^ those farms 
adding cows during the year both by purchase and by raising. For the 
Tully and Homer farms the results are shown in table 75. The farms 


TABLE 75. Relation of Different Methods of Replacing Cows to Various 
Factors, 51 Tully and Homer Farms 



Cows added to herd during year 

- 

All 

purchased 

Som.e raised 
and some 
purchased 

All raised 

Number of farms . ' 

14 

16 

21 

Acres per farm 

183-4 

176.7 

151-5 

Cows per farm 

32.3 

25.2 

20. 

Cattle units per farm r 

34-2 

29.9 

24.8 

Total number of cows . . , 

452.5 

402.5 

419-5 

Cows acided during year; 

Number 

94 

140 

70 

Per cent of number on hand 

20.8 

34.8 

16.7 

Per cent added by purchase 

100 

60 

0 

Per cent of cows freshening from September 
to December, inclusive 

51-5 

50.2 

•48.6. 

Per cent of cows of various ages: 

Less than 5 years 

37.0 

45-5 

41.8 

From 5 to 8 years 

52.3 

43-8 

43-8 

More than 8 years 

10.7 

10.7 

14.4 

Depreciation on cows per cow’ 

$6.91 

$3.96 

$0.26 

Pounds of milk produced per cow 

6,821 

6 ,142 

5.994 

Value of milk sold per cow 

|i88 

$148 

$138 

Crop sales per farm 

?i .507 

$i ,916 

$i .593 

Labor income per farm. . . . 

$1585 

$1380 

$477. 

Cost of milk per 100 pounds* sold 

$ 2.82 

$2.71 

$2.84 

Price received for milk per 100 pounds 

$2.83 

$2.52 

$2.44 
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adding cows entirely by purchase were larger,' they had 62 per cent larger 
herds of milkers, 38 per cent more cattle units, and a larger proportion of cows , 
of mature age, obtained 827 pounds more milk per cow at the same cost 
pef 100 pounds, and had a labor income of $i 108 more per farm, than those 
farms that added cows exclusively by raising. Farms that iised both 
methods of replacement came in between, in most of these respects. There 
was practically no difference in crop sales per farm in each group. 

Of the Oxford farms, 14 replaced cows entirely by purchase. The 
average .labor income of these farms was $247. Forty-four replaced ^ 
entirely by raising and had an average labor income of $430. If all farms 
replacing two-thirds or more by pirrchase were grouped, the average 
labor income would be minus $11. Apparently, in the Oxford region, 
where crop land is cheaper, pasture land more abundant and cheaper, _ 
cash crops not generally grown, and the price for milk not so high,^ as at 
Homer, the farmers who raise their cows are doing equally well, if not 
better, than those who replace by purchase. 

Poultry 

Very rarely is a large commercial flock of poultry found 5 n a farm with 
a large dairy. On the 135 Grade A farms here reported, there were only 
5 flocks of over 200 fowls at the end of the year. The commercial flocks 
are almost exclusively kept by those who specialize in the poultry business. 
The replacement of a flock of 1000 would necessitate starting from 1000 
to 1200 chicks. The very prevalent, erroneous idea that chickens must 
be reared in small flocks results in so much labor being expended that the 
enterprise is at once eliminated. Also, the critical time in rearing comes 
during April and May, the months when a dairy farmer is busiest getting 
the crops planted and the cows cared for in the bam. In short, the labor 
in raising the chickens and caring for the eggs interferes so much with 
field and bam work that the dairy farmer does not raise poultry, altho 
in some instances it would pay better than some of the fanp- work. Other 
reasons why poultry is not kept in larger numbers on dairy farms are: 
the lack of buildings, the shortage of straw, the absence of com for grain, 
and of wheat (since these crops are not usually grown on a dairy farm), the 
impatience of men with the puttering work that chickens require, and the 
fact that young chickens naturally die so easily. 

CASH CROPS 

The opjportunity for producing cash crops, together with the possibility 
of obtaining premiiuns for the production of low-count milk, is rather 
limited in New York. The system of farming by which most of the millc 
is produced is straight dairying with no side lines. This study, therefore, 
does not indicate average conditions of dairying, but only specialized 
systems which combine other enterprises or a price premium with the 
dairy. The usual way of emphasizing the importance of side lines has 
been to compare individual farms. Unless particular care is madeun 
the selection of the farms, erroneous conceptions o^ the economic impoT- 
tance of the other enterprises are likely to result. In organizing this 
survey, of which the results are being reported in this series of bulletins, 
it was planned to substitute a comparison of groups of /arms by areas, 
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for the comparison of individual records that is so often made, anticipating 
by such contrasts to discover with greater accuracy the real contribution 
to the labor i;ncopie frbm other enterprises or sources of income. 

In a period of declining prices following a period of high war prices,- 
however, and especially in one of low prices for marketable crops, the 
combination milk-and-crop farmer loses some of his advantage. -His 
farm has increased in value more than the straight milk farm, and con- 
sequently the interest charges are more. He is forced to hire more of 
th^ continuing high-priced labor, only to gamble on the price outlook. 
His fertilizer bills are high, his taxes have been increased more, and a few 
other expenses remain higher. Thus the operating expense of his business 
remains higher than that of the straight milk farm. When crop prices 
are low, an actual cash loss in their production sometimes occurs. 

The leading cash crops on the Tully and Homer farms were potatoes, 
cabbage, hay, and factory peas. 

Potatoes 

When potatoes are grown as a cash crop on the dairy farm they are 
usually planted in small acreages. The reasons are that on dairy farms 
only small acreages are in crop land, that the crop land is frequently 
rough, wet, or too heavy, or that cow-feed crops pay better than small 
acreages of potatoes. In valleys the air drainage is usually poorer, the 
temperature higher, and fogs more prevalent, than on the uplands, ^ The 
control of blight is therefore more difficult in the vaUeys than it is in the 
elevated regions. Potato-growing requires machinery which would ^ be 
too expensive to own for use on a small acreage. This crop conflicts 
more with com for the silo, both at planting and harvesting, than does 
cabbage and requires more labor. Also, potatoes are not so valuable for 
stock feeding as cabbage is. In short, they are less profitable for dair}’' 
farms than is cabbage. 

The average yield of potatoes in the Tully and Homer area, where an 
average of 4.5 acr6?sper farm were grown, was 135 bushels, and the average 
price received for those sold was 95 cents per bushel. Thus the gross 

• value of the crop was $128 per acre, about twice the gross value per acre 
of the cannery-pea crop. But the year under study was one of favorable 

• potato prices. The next year they sold for about half of this. 

Cabbage 

The raising of cabbage fits in well with the other work on a dairy farm. 
The land may be plowed to advantage in the fall. Setting comes the last* 
of June, between spring planting and the first com and potato c^tiya- 
tions and haying. The control of weeds is not so difficult as it is with 
com and potatoes, because the plants can be cultivated in a few days 
^fter setting. This can be done mornings during haying. No spraying is 
required. The crop is excellent to use after_ com in the crop rotation, 
thus reducing the area to be seeded. In regions of heavy hay yields it 
is not^ necessary to seed large areas annually. Harvesting comes late 
in October or early in November, giving plenty of time for silo filling, 
potato digging, and harvesting of second crops of clover. The cabbage 
crop can be readily stored by laying down,” and this provides wages 
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for extra winter work with the normal increase in the price of cabbage. 
But above ‘all, the plant is veiy stimulating to milk' production; and if 
prices do not justify marketing, the crop can be fed. When this happens,. 
sUage and hay are saved and more milk is produced than ''on ordinary 
rations. Most dairy farmers say that there is more money in cabbage 
than in any other crop that they can grow. 

The average yield of cabbage per acre in the Tully and Homer area 
was lo.i tons, on an average of 3.3 acres per faimi. The average price 
received for cabbage sold was $31.37 per ton, the gross value $317 pel- 
acre. 'These figures do not include refuse, of which the smaller part was 
harvested and the greater pastured. As with potatoes, this was a year of 
exceptionally high prices, with the prices of cabbage even higher. The 
next year, cabbage sold for from $7 to $8 a ton in the fall, which meant 
low per-hour wages but still a very good gross income per acre. 

Varying the acreage in different years, in order to have a large crop 
when the price will be high and a smaller crop in a year of generally heavy 
production, is not usually successful. The chief difficulty is in forecasting 
at the time of making the seedbed the size of the country’s crop. 

Cabbage makes an excellent crop to use before seeding. Some .of the 
liberal application of the commercial fertilizer, and more of the lime applied 
for the crop, is available for the succeeding nurse crop and seeding. The 
lime is applied to the surface for the cabbage crop and turned under by 
plowing, where it is ready to help when the clover or alfalfa roots get down 
to it; and the lime applied with the nurse crop gives the roots a good 
start. 

The markets for cabbage are with local dealers at Homer and Tully. 
There are storage houses at each of these places, the aggregate capacity 
of four houses at Homer being over 2000 tons. For cabbage to carry 
thru storage in the best condition, the heads should not be over ripe. 
Cabbage set too early in June is too mature for best storage cabbage,- 
especially if the cold weather holds off too long in the Tall. 

The control of diseases affecting cabbage is an impor1;ant matter. The 
liberal use of lime early in the spring, or in the previous fall, on the ground 
to be planted with cabbage, is one of the most effective methods of con- 
trolling club root. Frequently, lime is used just before setting, but this 
application is too late. Not until a farmer loses .a crop in a year of 
high prices does he fully appreciate the importance of exactness cn these 
measures of control. Also, the spreading of manure from infected refuse 
or heads on land to be used for cabbage the following year is likely to infect 
the cabbage field. Aside from the labor problem, some of the most 
careful growers have concluded that the risk of spreading disease is too 
great to justify harvesting the refuse. When the cabbage is “ baited off,” 
animals are allowed on the fields for only a short time during the day. 

The seed must be treated and the bed limed, to insure obtaining club- 
^ free plants. 

Peas for the cannery 

Cannery peas are grown in the Tully and Homer area under contract, 
mostly for the David Hamm Canning Company,- of Homer, and the Vager 
and Halstead Company, of Cortland. The companies furnish the seed and 
deduct the cost from the value of the crop. The peas are hauled to a 
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viner, and Ihe silage is either taken back from a stack later by the farmer 
at about $2 • a ton, or kept by the companies, or sold by farmers to the 

• farm on which th^ viner is located. Peas grow best in a cool season and 
in moderately moist soil. The yield for 38 acres grown in the Tully and 
H6mer area was 1642 pounds per acre. At the average price of S77 per 
ton, the gross ref urns were $2393, or 863 per acre. The expense for seed 
is approximately $16 per acre, so that $47 per acre remains as gross returns 
for the crop. Farmers nearest the viner get a considerable amount of 

* refuse for manure in return for opening the stack. 

’ Peas ’are harvested earlier than oats, and this advantage, 'together 
with" their leguminous characteristics, makes the crop an excellent nurse 
crop for seeding. Especially after the early varieties of peas, a good crop 
of hay can be harvested the same year if the season is not too dry. Oats 
■ are har\’'ested too late for a crop of hay to follow. This fact is con- 
sidered in cost accounting, and the fanner considers it in deciding whether 
oats or peas shall be the nurse crop. The other things he considers are 
labor conflicts, the influence on the following seeding, the need for bedding 
and the cost of purchasing it, and the direct financial returns from peas 
or crops that might be grown in their stead. 

The pea crop does not offer the opportunity of realizing exceptionally 
large profits that cabbage and potatoes do, because the price of peas is 
set by contract. Besides, it carries the chance for loss because of low 
yields. Hence the pea crop seldom competes with these others for a place 
in the farming system, but it is an alternative usually for spring grain, 
which liliewise offers no chance of bringing in large returns because of 
the extensive competition in its production. 

The distribution of the income on the Oxford farms is expressed by the 
milk receipts. On the Tully and Homer farms, the income froin crops is 
more important than on the Oxford farms and most of it is received from 
" October on thru the wdnter. The critical time in both areas, from the 
standpoint of financing the business, is in the spring, w^hen fertilizer, seed, 
and spraying T^aterial are to be purchased, miless interest and principal 
payments are due at some other time during the year. 

The financial risk involved with a diversified dairy farm is lessened to 
a minimum. The income from milk is certain, and when there is a combi- 
nation of several cash crops in the system, a failure or low prices for aU 
crops ds not likely to occur. If the milk-feed price ratio is not favorable, 
the possibility that crops may sell for relatively high prices insures against 
the serious loss that would result with a specialized business. 

SIZE OP BUSINESS 

The variation in the size of the business on 135 farms m the two areas, 
as measured by number of cows and by man equivalent, is shown in table 
76. There was a total of 28 farms that furnished employment for the 
equivalent of three men or more for the entire year. A total of 33 farm^ 
had more than 30 cows. On the larger farms, the cost of milk production 
was less and the living costs per family more than on the smaller farms. 
Tfes is true for both the Oxford and the Tully and Homer regions. While 
the living costs were higher on the larger farms, it is possible that the 
families were larger. 
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TABLE 76. Variation in Size of Business, 135 Farms" 


Man equivalent 

Number of co^s per farm 

Less 
than 1 8 

From 

18 to 30 

More 
than 30 ' 

Total 

84 Oxford farms 

i .0 to i .4 

13 

2 

0 

15 

1.5 to 1. 9..- 

5 

9 

4 

^ 18 

2 . 0 to 2 . 4 

6 

15 

4 

25 

2.5 to 2.9 

0 

9 

4 


3 . 0 and over 

0 

4 , 

9 

13 

Total 

24 

39 

21 

84 


51 Tully and Homer farms 

1 .0 to I .4 ' 

2 

0 

0 

2 

1-5 to 1.9 

5 

5 

0 

10 

2 .0 to 2 .4 

5 

7 

2 

‘ 14 

2.5 to 2.9 

2 

6 

2 

IG 

3 . 0 and over 

3 

4 - 

8 

15 

Total 

17 

22 

12 

51 


The Tully and Homer farms with the larger business made lower labor 
incomes than those with the smaller business (table 77). The reason for 
this is chiefly that the smaller farms include a few very intensive, highly 
successful, combination milk-and-cabbage farms, while the larger oties 
include those farms with poorer cows and less effective organization 
generally. Also, a larger proportion of Tully farms, where milk prices 
were not so high, appear in the larger farm groups. Therefore, results 
for these^ areas would not present the true significance '■of volume of 
business in its relation to success in farming or to reducing the cost of 
production. • 


TABLE 77. Size of Farm Business as Related to Various Factors 



Acres operated per farm 


Less 

than 125 

From ’ 
125 to 250 

More 
than 250 


84 Oxford farms 

Number of farms 


39 

178 


Acres operated 


343 

Abres of crops 


Number of cows 

34 


39 

» 5.536 ■ 

$19,401 

$527 

$2.4! 

$ 715 . 

Pounds of milk produced per cow . . 

! 5.S41 

23 

* 5.847 

$12 .484 

1256 

$2.65 

1693 

Capitah 

Labor income 

S’" ■377 
$168 
$ 2.83 
$599 

Cost of milk per 100 pounds . . 

Cash living costs per family 
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TABLE 77 (concluded) 



Acres operated per farm 

Less j 

than 

125 1 

From 

125 to 

200 

Alore , 
than 

200 

51 Tully and Homer farms 

Nutnber of'Tully farms 

1 

8 

12 

9 

Number of Homer farms 

8 

9 

5 

Total number of farms 

16 

21 

14 

Acres operated 

95 

163 

260 

Acres of crops 

53 

70 

108 

Number of cows 

21 

26 

28 

Pounds of milk produced per cow 

6.514 

6,465 

6.005 

Capital 

$15,953 

$18,413 

$24,105 

Labor income 

.5.33 

$948 

$704 

Cost of milk per 100 pounds 

$2.71 

$2.92 

$2.69 

Cash living costs per family 

$973 

$943 

$1,130 


RATES OF PRODUCTION 

The relationship of large crop yields and good production from animals, 
to labor income, has been reported so many times that it seems unneces- 
sary to consider it here except to present a table showing the very 
great importance of high production per cow in obtaining a good reward 
for the year's labor (table 78). It is hoped that the results previously 
giv^n pertaining to feeding will encourage feeders to make a more critical 
analysis of their practices, keeping in mind adjustments in rations that 
will give better production per cow. Of course, on some farms better 
animals are needed. Good land plus good animals plus good farmers is 
a combination for successful farming that is hard to surpass. Rates of 

TABLE 78. Relation of Production per Cow to Various Factors 



Pounds of milk produced per cow 


Less 

than 

5000 

From 
5000 
to 6000 

From 
6001 
to 7000 

More 

than 

7000 



84 Oxford farms 


Number of farms 

23 

33 

16 

12 

Number of cows 

533 

906 

382.5 

266.3 

Cows per farm 

23.2 

27.5 

239 

22.2 

Pounds of milk produced per cow. . 
Per cent of cows freshening from 

4.342 

5.614 

6.396 

7.901 

% 

.September to December, inclu- 
sive 



37.8 


23-1 

30.0 

44 0 

Ct)St of milk per 100 pounds sold. . 

13-05 

$2 ■ 56 

$2.34 

,$2.47 

Average labor income .... 7 

— $116 

+$396 

+$599 

+$426 

Cost of raising a heifer to two years 

$80.07 

$85.19 

$Si . 14 

$92.14 

of age 
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TABLE 78 {concluded) 


• 

Pounds of milk prf?duced per 

cow 

• 

Less 
than 
5000 I 

1 From 
5000 
to 6000 

From 
60GI 
to 7000 

More 

than 

7000 

• 

51 Tully and Homer farms 


Number of farms 

1 

7 

10 

21 

13 

Number of cows 

178 

232 

495 

■ 369.5 . 

Cows pe? farm 

25.4 

23.2 

23.6 

28.4 

Pounds of milk produced per cow. . 

4 ,069 

5.412 

6,455 

7,842 , 

Per cent of cows freshening from 
September to December, inclusive 

44-3 

33-6 

51-0 

52.8 

Cost of milk per 100 pounds sold. . 

$2.92 

$ 3-07 

$2.97 

$2.4.5 . 

Average labor income 

+1558 

-$241 

+$1,198 

+$2 , 126 

Cost of raising a heifer to two years 
of age ; . . 

$110,93 

$100.55 

$122.84 

$143.65 


production, whether for land, animals, or operator, are as important as the 
volume of business. Good production per cow results from many things, 
such as large and good cows, proper feeding and care, fall freshening, a 
large prcpcrticn of mature cows, a small number of abnormal calvings, 
and the like. A comparison of the five herds in each area getting the 
highest yield per cow wdth the five getting the lowest yield per cow, with 
reference to some of these points, is given in table 79. A very great 
difference in labor income, amounting to over $100 a month, is shown. 


TABLE 79. Relation of Production per Cow to Various Factors 



Oxford farms without 

Tully and Homer farm^s 


cash crops 

with cash crops 


Averages of 

Averages of 


Five farms 

Five farms 

Five farms 

Five farms 


with highest 

with lowest 

with highest 

with lowest 


production 

production 

production 

production 


per cow 

per cow 

per cow 

per cow 

Number of cows 

21 . 1 
8.988 

28.5 

3,655 

230 

8,402 


Pounds of milk produced per cow.| 
Per cent of cows replaced during' 

2:5.6 

3.903 

year 

28.9 

i 

30.3 

20.7 

46.7 

Per cent of cows from 5 to 8 years 

of age. .* 

45.1 

12.0 

57-7 

9-5 

52.2 

I 2 

,36.4 

11,8 

Per cent of abnormal calvings .... 

Per cent of cows freshening from 


September to December, inclu- 





sive 

AC\ f\ 

29.0 

56.9 

47.7 

Pounds of feed used per cow : 

4 y ' y 

c-jConcentrates 

2 .670 
9,326 
6,069 
$2.71 
$78 
+$167 

1. 145 

5.084 

2,812 

T ,040 
9,691 ^ 

vSucculent feed 

Dry forage 

13 ,753 
2,733 

Cow cost of milk per 100 pounds.. 
Crop sales per farm 

5.631 

$3.76 

* ^75 
,119 

2 ,191 
$2.98' 
$1,819 
+$365 

Labor income 

$i ,402 

+|i ,919 
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FERTILITY MAINTENANCE \ 

^ . Ordinarily the production^ of cash crops without the dairy in regions 
such^as those described here is not successful. An exclusive crop business 
requires almost as large an acreage of crop land as that in the entire farm, 
to furnish as mucfi income as the system followed on these farms. Also, 
while it may be possible to maintain yields without the return of manure, 
it is seldom accomplished by those who substitute crop farming for the 
^airy. When this is done, yields of all crops, corn, potatoes, cabbage, 
pats, and- hay, decrease perceptibly. In dairy regions, the intensive dairy- 
men ^re commonly more prosperous than the crop farmers. 

• The use of fertilizers and lime is summarized in tables 8o and 8i. Of 
the fertilizer used on the Oxford farms, 56.4 per cent was acid phos- 
phate, 10.4 per cent was 2-8-2, 5.4 per cent was 2-8-6, and the remaining 
27.8 per cent was of various other mixed brands. A total of 279 tons of 
lime, mostly ground limestone, was used on these farms; the average was 
3.3 tons per farm. 

Of the fertilizer used on the Tully and Homer farms, 33.4 per cent was 
acid phosphate, 19 per cent was 2-8-10, 7.6 per cent was 2-8-2, and the 
remaining 40 per cent was of various other mixed brands. The high- 
analysis fertilizers were used chiefly on cabbage and potatoes. 

The kinds of fertilizer most commonly used for the potato crop were 
acid phosphate, 2-8-7, 3'Ud 2-8-2. The kinds most commonly used -on 
cabbage were acid phosphate and 2-8-10. The average rate of appli- 
cation of commercial fertilizer to potatoes on the Oxford farms was 606 
pounds per acre, and on the Tully and Homer farms 523 pounds per acre. 
On the Tully and Homer farms, the average rate of application of com- 
mercial fertilizer to 166 acres of cabbage was 613 pounds per acre. Lime, 
consisting mostly of ground limestone, was used on 87.5 acres of cabbage 
on 22 farms. The average rate of application was 2223 pounds per 
acre. 

On the Oxford farms, 30.9 per cent of the manure was used for the com 
crop, 28.8 per'c^nt on new seedings, 35.3 per cent on old meadows, and the 
remaining 5 per cent on miscellaneous crops (table 82). On the Tully 
and Homer farms, 42.5 per cent was used for the com crop, 2.1.4 cent 
on new seedings, 8.3 per cent on old meadows, 6.6 per cent on alfalfa, 
19.2 per cent on cabbage and potatoes, and the remaining 2.0 per cent on 
miscellaneous crops. On the latter farms only a trifle over one-third 
of the manure, and on the Oxford farms two-thirds, was used for 
meadows. Considering that the soil types and the climate of the Oxford 
farms were less favorable for hay than those of the other farms, the 3delds 
of hay were better on the Oxford farms. Top-dressing of meadows, has 
much influence in obtaining good yields of hay. Such top-dressing results 
also in a heavier sod to be plowed under later for cultivated crops. 

The average rate of spreading of manure for all crops was 10.8 tons 
per acre for the Oxford farms, and 12.6 tons for the Tully and Homer 
farms. The rate was 14.2 tons for corn for the silo, 11.7 tons on ndw 
s/edings, and 8.5 tons on old meadows, for the Oxford group, and 14.6 
tons for com for the, silo, 10.3 tons on new seedings, 11.3 tons on old 
meadows, 15.7 tons for potatoes, and 14.2 tons for cabbage, on the Tully 
and Homer farms. 



TABLE 8o. Summary of Use of Fertilizer and Lime on 135 Farms 
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TABLE 81. Summary of Fertilizer and Lime Used on L35 Farms 


• Forms of fertilizer and lime 

84 Oxford farrns 

51 Tully and Homee* 
farms 

Pounds 

used 

Per cent 
of total 

Pounds 

used 

. 

Per Cent 
of total 

Sodium nitrate 

Acid phosphate 

Pntfl.sh from 40 to 45 per cent 

3.404 

75,800 

2.5 

56.4 

500 

163,510 

400 

10,600 

' 0. 1 

33 - 4 ^ 
. 0. 1, 

2.2 

Bone meal • 



"Piirohfised hen m?3.niire . . . 

1 ,000 
2,500 
6,100 

0.7 

1.9 

’4.5 

O-IO- 2 

10.000 
4.300 

15.000 
16,500 
no, 000 

37.300 

20.000 

18 .300 

29 .000 

6.000 
93.350 

1 .000 

1 

2.0 

0.9 

3 -U 

3.4 

2.0 

7.6 

4.1 

3.7 

5.9 

< 1.2 
19,0 
0.2 

1-8-2 

I- 8- g 

1-8-4 

6.000 

2 .000 
14,000 

500 

5 >250 
7.250 

4.5 

1-5 

10.4 

0.4 

3-9 

5-4 

2-8-0 

2-8-2 

2- 8- 

2- 8- 4 

2-8-6 

2-8-7 

2- 8-10 

1 ,000 

0.8 

2- 8-16 


3 ,000 
4,000 



2.2 

3.0 

2 - 12 - 2 

i 



1 ,000 
i 2,000 

2 ,000 

0.2 

0.4 

0.4 

“2-8-6 



0 ^ 

8-10 



4- 8- 2 

500 

2 ,000 

0.4 

1.5 

*T ^ 

4-8-4 

4- 8- 7 

32,300 

3 ,000 
14,000 

6.6 

0.6 

2.9 

4- S-io 



^ ^ 

Total* 



134.304 

532.005 

26 ,400 

100.0 

490,060 
650 , 500 
• 56,000 

..m * 

100.0 

Ground limestone 

Hydrated lime 







* Including looo pounds of acid phosphate, $i 8 , and soo pounds of 2-8-10, ^13, held over, and ^ ton of 
purchased hen manure. 


The use of sod land for com, well manured and plowed in the spring so 
that a few inches of green grass and the manure are turned under together, 
gives the crop a quicker start and a more rapid growth early in the season 
than does stubble land. The difference at the end of the season is not 
so great, altho the yield on sod land is usually better, especially under 
valley conditions where the land is low, for then the ample supply of 
moisture aids the decomposition of the manure and grass that have been 
turned under. 

The removal from, and return of, plant food to the soil was computed 
under the conditions set forth in Bulletin 421 of this experiment station.® 
- It is apparent from table 83 that the nitrogen and phosphorus balance 
is maintained but that the potash is being depleted. The Tully .and 
Homer farms having cash crops in the system used more commercial 

fEconomic studies of dairy fanning in New York. I. Condensery milk without cash crops. By E. G. 
Misner. Cornell TJniv. Agr. Exp, Sta., Bui 421, 1923, p. 66. 
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fertilizer and lime than the Oxford farms, and therefore the phosphorus 
and lime balances were more fully maintained. Also, they having more 
&,lfalfa, clovef , ajid pehs — leguminous crops — and using more manure than 
the Oxford farms, the nitrogen balance was more completely maintained. 


’table 82. Summary of Use of Manure on 135 Farms 



Number 
of farms 
using 

Acres 

manured 

Tons 

applied 

Tons per ' 
acre 

manured 

Per cent 
of tons 
applied 


84 Oxford farms 

Com for grain : 

II 

30 

36.5 

375 

14 

21 

4^3 

475 

5.340 

125 

15-4 

13.0 

2.3 

Com fodder 

19 

56 

5 

2.3 

Uom for 5 ?i]o 

14.2 

8.9 

26.3 

Oats 

0.6 

Oats arid pon.fi 

3 

15S 

68 

7 • 5 

0.8 

Barley 

I 

5 

13.6 

0.3 

Buckwheat 

I 

3 

60 

20.0 

0.3 

Wheat' 

I 

I 

12 

12.0 

0. 1 

Ofl.t hay 

I 

5 

30 

6.0 

0. 1 

Hay ("first year) 

69 

67 

2 

500.5 

844.8 

3-5 

5.847 

II. 7 

28. 8 

Hay (old meadows) 

7,162 

8.5 

35-3 

Alfalfa 

34 

9-7 

0.2 

Millet 

2 

5 

90 

18.0 

0.4 

Potatoes 

21 

31-3 

409 

I 3 -I 

2.0 

Oahhage 

I 

0.5 

10 

20.0 

0 I 

Garden 

I 

10 


0. 1 

Total • 


I ,876.1 

20,293 


100.0 



1 10.8 



51 Tully and Homer farms 

Oom for e^rnin 

4 

9 

137 

15.2 

1 .0 

Com fodder . . . . ^ 

8 

18 

274 

15-2 

2.0 

Com for silo 

43 

379 

S , .S 29 

14.6 

39-5 

Oats 

2 

16 

147 

9.2 

1 .0 

Ofltfi and barlev 

I 

12 

67 

5 -d 

0.5 

Oats and peas 

I 

2 

30 

15.0 

0.2 

Buckwheat 

I 

2 

13 

6.5 

0. 1 

Hnv rfj 5 ‘st vearl 

29 

290 

2,998 

10.3 

21.4 

Hay (old meadows) 

II 

103 

I ,164 

II -3 

8.3 

Alfalfa 

10 

93 

927 

10. 0 

6.6 

M^illet 

I 

2 

24 

12.0 

0.2 

Potatoes 

19 

68.5 

I ,076 

15-7 

7-7 

Cabbage 

29 

113*5 

I ,615 

14.2 


Total 


1 ,108.0 

14,001 

12.6 

100.0 





50 




1 1 __ 




According to the fertilizer-balance computation shown in table 83, on 
the Oxford farms about 4 pounds more of nitrogen was added per acre 
year than was renaoved by the crops, 3 pounds more of pho^honc 
acid and 58 pounds more of lime, but 19 pounds less of pota^. On the 
Tully and Homer farms, there was approximately 6 pounds more ot 



120 • 


Bulletin 433 


nitrogen, 9 pounds mfore of phosphoric acid, 112 pounds more of lime, 
and 25 pounds less of potash, added each year than was removed by the 
crops. r 

TABLE 83. Fertility Balance Statement for 135 Farms 


• 

- . — — ' ■ — ' '■ -IT—* 

Pounds of plant food 

Tons of 
organic 
matter ' 

N 

P2O5 

K20 

CaO 

84 Oxford farms (5300.6 acres, excluding oTchard) 

By removal in crops grown (total) 

212.734 

74.761 

276.779 

94.149 


By removal per acre of crops, 
excluding orchard 

40 

1 

14 

52 

18 


By addition: 

Nodule fixation* 

40.569 
1. 317 





Commercial fertilizer 

Lime 

16.731 

1.727 

22,993 

316,931 

63 

2 ,366 
39.256 
14,488 

4.837 


Seed 

Straw, hay, etc. for bedding. . . 

Dry forage fedf 

Succulent feed fedf 

Concentrates fedf 

Total amount added 

Amount added per acre 

1 ,222 
3.663 
91.477 
25.951 
69.637 

494 

1 ,421 
33.288 
14,028 
21 ,717 

578 

9,004 

122,079 

32,590 

10,993 

30.5 

253.6 
* 2,385.6 

729.3 

829.4 

233.836 

87.679 

176,971 

400,934 

4,228.4 

44 

17 

33 

76 

0.80 

Removal less addition per acre . . 

+4 

+3 

—19 

+58 



51 Tully and Homer farms (3777.4 acres, excluding 
orchard) 

By removal in crops grown (total) 

207,458 

70.697 

242 ,625 

I8?.953 


By removal per acre of crops, 
excluding orchard 

55 

19 

64 

29 


By addition: 

Nodule fixation * 

75 .992 

6 ,692 




. . rt 

Commercial fertilizer 1 

Lime 

53.262 

20,149 

7X .457 
404,600 
102 

5.091 

33.763 

14.492 

4,066 

Seed ‘ 

Straw, hay, etc., for bedding. .! 

Dry forage fedf 

Succulent feed fedf 

Concentrates fedf 

Total amount added 

Amount added per acre 

2,323 

7.275 

56,226 
26 ,036 

54.975 

867 

2,570 

18,120 

13.991 

17 ,892 

1.361 
18,071 
67,010 1 
32,701 
9.677 

55-1 
559-1 - 
1 .278.3 

732.6 

640.0 

229,519 

106 ,702 

148,969 

533.571 

3.265.1 

61 

28 

39 

141 

. 0.86 

.Removal less addition per acre. . . 

+6 

+9 

—25 

4-II2 

0 


A nitrogen used for oats and peas considered as coming from leguminous part of peas, 

t When It IS con^dered that 6o per cent of the N, 70 per cent of the PjOs. 6o per cent of the K2O, 60 
per cent of the CaO, and 45 per cent of the dry matter, in feed, is returned in manure. 


Economic Studies of Dairy Farming in New York!" II . i2’i 

If Van Slyke’s composition of fresh manure is taken, then the propor- 
tion of th^ elements in the winter feed returned in the manure would be 
*as shown in table 84: 

TABLE 84. Percentage of Elements and Organic Matter in Barn Peed 

Recovered in Manure 



Oxford 

Tully 

and 

Homer 

Nitrogen. 

78.5 

65.2 

64.6 

31-7 

72.2 

Phosphoric acid 

60.7 

Pntf^ph *. 

6t .5 

Organic matter 

26.4 



LABOR DISTRIBUTION 

The amount of labor actually spent on cattle, as determined by the 
stirvey, was added to the amount of labor spent on crops, as detemiined 
by applying work units to the acres of crops grown. Tins was distributed 
by months according to data from cost accounts obtained by the New 
York State College of AgHculture. For the Oxford farms 75.1 per cent, 
and for the Tally and Homer farms 63.5 per cent, of the work was spent 
on cattle. A larger proportion of the amount of labor for the latter area 
was spent on cultivated crops. 

The percentage of the labor in each month devoted to cattle ranged 
from 44.3 per cent in July to 84.5 per cent in December, January, and 
March for the Oxford farms, and from 40.9 per cent in July to 82.3 per 
cent in January for the Tally and Homer farms. From March to 
November, in particular, the percentage of labor on cattle was much less 
for the latter fanps because of the larger amount of work on crops, especially 
on the cash crops (table 85). 

The productive work units, excluding work for horses, averaged 241 
per rnf i n for the Orford farms and 270 per man, or 12 per cent higher, 
for the Tally and Homer farms. This difference emphasizes the greater 
labor accomplishment per man under a system which combmes cash 
crops ^with the daify enterprise. 

The schedule of labor on the typical dairy farm of this area with cash 
crops is approximately as follows: 

For the entire year, milking. 

‘ From January to March, cutting wood and harvestmg ice. 

From March to April, making sirup, plowing, planting cannery peas 

and oats. . j ^ . 

May, making cabbage seedbed, plantmg corn and potatoes.^ 

June, cultivating, setting cabbage, and harvesting first cuttings of nay. 

July, cultivating cabbage, spraying potatoes, and haying.^ • 

August, harvesting oats and second cuttings, and cultivating cabbage. 

^ September, filling silo, digging potatoes, and harvesting second or third 

cuttings of hay. ^ uu 

October,'diggingipotatoes and harvesting cabbage. 

November, harvesting cabbage, plowing. 

December, ctTbting^wood, working in bam. 



TABLE 85. Summary of Work Units on 135 Farms 
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The most critical periods in this order of work are' in May^ July, and 
September. ^ . 

In more than half of May there is as much barn work oh the dairy farm 
as in winter. With the large number of animals per farm, only abput 
half the time can be found for field work. It is too 'early iii the spring 
for the children to be out of school. This means that, Avith only the 
regular help, the tasks of completing the plowing, fitting the laird, and 
planting the com and potatoes, make it difficult to get the work clone oir 


Si 

liiiiii 




Corn crops 
Hoc/ crops 
Other craps 






Sa>T4HHVSlM 


- -^1 



. -* . Came 


Feb. Mar. Apr. May June July Aug. Sept. Oct. . Nov. Deo; 

Figure 17, distribution of man labor on S4 oxford farms 
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time. As a result, planting of -the silo corn is frequently too late, as this 
crop should be plaSited early in an ordinary season to reach the glazing 
stage. 

• During ^the last of June, the new seedings should be cut to allow for a 
good second crop being harvested early enough so that growth will start 
before cold weather. At the same time the cabbage is to be set. 'By the 
first of July, the peas are ready, cultivation and hoeing is on, and haying 
is pressing. A very acute demand for labor results, and since this>eed 

■ Work ’ • . ^ . 

units ' 



Jan. Feb. Mar. ’ Apr. May June July Aug. Sept. Oct. Nov. Dec. 
FiGUKE distribution of man labor on 51 TULLY AND HOMER FARM? 
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comes at the same time on all farms, making exchange of ^ labor of little 
advantage,* the hay is commonly harvested much beyond its prime. 

In September the harvesting of a large amount of silageycorn creates 
plenty of heavy work, and as on many farms cows are beginning to freshen 
at this season, they are sometimes neglected. 

Thpre are few types of farming that provide as full a labor schedule and 
as good a distribution of labor as Grade A dairying with the intensive 
cultivated cash crops. If plenty of crop land were available, wheat might, 
be advantageously added to the system, as it could be drilled before silo 
filling and harvested after the July rush. A poultry enterprise of goo to 
800 hens completes a well-organized business and can be readily handled 
with the Grade A milk and cash crops, especially if 'the flock is maintained 
by purchase. 

CROPPING SYSTEM AND ROTATION 

The acreage devoted to growing crops for home-farm use was 98.2 per 
cent of the total crop area on the Oxford farms. This was land devoted 
chiefly to feed for cattle, and for the horses used in growing feed for cattle. 
The crops kept at home represented 95.7 per cent of the work units. On 
the Tully and Homer farms, 83.1 per cent of the crop area was used for 
crops kept at home, and 16.9 per cent was used for crops sold. In this 
group of farms, the home crops required 65.5 per cent, or two-thirds, of the 
man labor, one-third of the labor efforts of the farms going into cx'ops sold. 

Of the crop area on the Oxford farms, 12.7 per cent was in cultivated 
crops, 12.3 per cent in ^ain and annual hay crops, 74.1 per cent in hay, 
and o.g per cent in miscellaneous crops (table 86). On the Tully and 
Homer farms, 24.8 per cent was in cultivated crops, 25.4 per cent in grain 
and annual hay crops, 48.1 per cent in hay, and 1.7 per cent in other 
crops. From this it appears that the rotation in the Oxford farms was 
one year of cultivated crops, one year of nurse crops for seeding, and 


TABLE 86 . Acreage and Approximate Labor Devoted to Crops for Home- 
Farm Use, and to Crops for Market ^ 



84 Oxford farms 

51 Tully and Homer farms 


Acres 

Per cent 

Man- 

work 

units 

Per cent 

Acres 

Per cent 

Man- 
work f 
units 

,Per cent 

Cultivated crops chiefly for 
cattle or horse feed, or 

for home use i 

Cultivated crops chiefly for' 
sale . . . . , 

649.6 

34 . 5 

644.6 
8.9 

3.910.2 

(92) 

52.8 

12. 1 

3,445 

37.0 

614 . 1 

337.8 

869.0 
109. 5 

1 ,642.8 

(436.1) 

204.2 

(90.9) 

64.3 

16.0 

8.8 

22.6 

2.8 

42.8 

3,352 

29.5^ 

29.6 

15 . 4 

2.3 

14.4 

3.8 

1.8 

0,-8 

. 2^ 

Grain crops_ and annual hay 
crops chiefly for home- 

farm use 

Grain crops chiefly for sale . 
Hay for home-farm use .... 
Hay for home-farm use 

(second cutting) * 

for sale 

12. 1 

0.2 

73.1 

1,325 I 
18 
3,910 

92 

53 

3 • S 

14.2 

0.2 

42 0 

1 .0 

0 6 

3 , 37 ^ 

1,751 

256 

1,643 

436 

Hay for sale (second 
cutting)* 



5.3 

204 

Other crops chiefly for 
home^arm use 

46.5' 

0.9 

140 

1.5 

1.7 

91 1 
272 

Total 

5 ,347 , 1 

100 0 

9,393 


3,841.7 

100.0 

11,377 





100 0 

100.0 


Figures for second cuttings are not included in the total crop area, 
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about six years of Jiay; for the other farms, one yehr of cultivated crops, 
one year of nurse or seeding crops, and two years of hav. The land is 

FiTti ^ the ktter area, but, due probkbly to the fact 

that the fields are left continuously in meadow in the Oxford area, the 
length 01 the rotation for those farms is somewhat reduced. 

Tte of crops averaged 28.9 per man for the Oxford farms and 29.8 
for tho lully and Homer farms, the animal imits per man 15.5 for the 
former group and 13.6 for the latter, and the returns for labor, after all 
operating expenses except labor and 5 per-cent interest on the capital 
are deducted from the receipts, I496 per man for the Oxford farms and 
$931 per man for the Tully and Homer farms. 

The average number of animal units per farm was 34.0 for the Oxford 
farms and 34*4 for the other farms. The acres of crops per animal unit 
were 1.9 and 2.2, respectively. For the Oxford group, then, there were 
3.8 tons of manure used annually per acre of crop land, tod for the Tully 
and Homer group 3.7 tons. The first group of farms purchased 43 cents 
worth of commercial fertilizer per acre of crops, and the latter $2.31 worth. 

SUMMARY OP AVERAGES 

It is not considered necessary to summarize here all the relationships 
shown thruout this bulletin. The most important business-analysis 
averages for the Oxford and for the Tully and Homer farms are 
brought together in table 87, A comparison of some of the more important 
averages for the Tully farms with those of the Homer farms is given in 
table 88. A most conspicuous difference in these averages indicates that 
the system of farming is more intensive thruout at Homer, twice as 
many animals being kept per acre of crop land* in that area as in the vicinity 
of Tully, and the crop sales per farm being as high as in Tully. 

A report of the more important business factors for the farms studied 
in both areas is, given in tables 89 and 90. 


’ -STABLE 87. Summary of Averages by Areas 



Average for 
84 Oxford 
farms 

• Average for 
51 Tully and 
Homer farms 

Year of record, endine^ April 30 

1922 

Chenango 

+$299 

+$222 

530 

63.6 

89.4 

25 

2.2 

1922 

Onondaga 
and Cortland 
+$ 1,065 
+$ 602 . 

County 

Labor income 

Labor income if pool prices had been received 

Size of business: 

I Productive man- work units 

682 

2 . Acres of crops 

75-3 

3. Acres pastured (woods expressed in equivalent of 
open pasture) 

69.6 

4 Number of cows, average 

25 

5 Number of men including operator 

2.53 

6 Capital. . . 

113,040 

$19,204 

7 Hundredweight of "iinilk sold per farm 

1.355 

34-0 

1 , 5^6 

8. Animal units per farm:^ 

Including work animals , 

34-4 

Excluding work animals 

30.5 

1 29.8 
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TABLE 87 {continued) 


Average for 
84 Oxford 
farms 


Average for 
5'1 Tally and 
Homer farms 


Year of record, ending April 30 

County.* 

Type of business : ^ 

9. Average miles to milk station 

10. Per pent of total productive man- work units on: 

* Cattle 

Cultivated crops 

Grain crops and peas 

Hay 

All else 

11. Total productive man-work units per acre of 

crops 

12. Per cent of capital in; 

Real estate 

Livestock 

Equipment and supplies 

13. Per cent of cows freshening from September to 

December, inclusive 

14. Per cent of milk sold during: 

May, June, and July 

August, September, and October 

November, December, and January 

February, March, and April 

15. Average weight of cows (pounds) 

16. Average weeks cows are dry 

17. Per cent of cows less than four years old. 

18. Per cent of cows replaced 

19. Per cent .of co'ws added that were raised at 

home 

20. Per cent of cows added that were purchased .... 

21. Average age of heifer when freshening for first 

time (months) 

22. Grade of milk 

23. Per cent of milk produced which is sold 

24. Per cent of milk produced which is kept at 

farm 

Balance of business: 

25. Pasture acres per animal unit pastured 

26. Acres of crops per animal unit 

27. Manure per acre of crops (tons) 

28. Manure applied per acre of crops receiving manure 

(tons) 

29. Value of purchased fertilizer per acre of crops . . . 

30. Labor distribution (good, fair, poor) 

31. Important products, and receipts from each per 

farm: 

Milk.....^ 

Appreciation on cattle* 

Crops sold 

1532. Constituents removed per acre by crops (pounds) • 

Nitrogen ’. 

Phosphoric acid 

» Potash 

Lime (CaO) 


1922 

1922 

Chenango 

Onondaga 
and Coftland 

3-0 

3.1 

75.1 

63.5 

8.5 

19.3 

. 3-0 

5-8 

9-1 

6.8 

4-3 

4.6 

8.3 

9.1 

68 

71 

21 

18 

II 

ir 

34-2 

50.2 

31-7 

27.9 

22.5 

20.0 

19-5 

23.2 

26.3 

28.9 

899 

993 

8.4 

7.6 

22.0 

26.0 

23.1 

24.0, 

45-3 

41.4 

54-7 

58.6 

28.1* 

29.1 

Grade A^ * 

Grade A 

95-3 

95-8 

4-7 

4.2 

.2.9 

2.4 

1-9 

£ .2 

3.8 

3.7 

10.8 

12.6 

$0.43 

$ 2-31 

Fair 

Good 

I3.289 

$3,966 

$170 

$201 

$71 

$i .671 

40 

55 

14 

19 

-e 52 

64 

18 

29 


* Includes value of calves born during the year. 
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TABLE 87 (coiiti}iued) 




Year of record, ending April 30.. 

Comity^. * 

Balance of business {concluded): 

33. Constituents added per acre (pounds):* 

" * Nitrogen 

. Phosphoric acid 

' Potash 

Lime (CaO) . . ? 

34. Per cent of receipts from crops 

Rates of production: 

35. Crop index (based on average yields for New 

York State) 

36. Crop index: 

Corn for the silo 

Oats (threshed) 

Hay 

37/ Pounds of milk produced per cow 

38. Pounds of milk sold per cow 

39. Pounds of milic produced per dollar invested in 

cows 

40. Value of milk and its products sold per cow 

41. Appreciation on cattle per cattle unit 

Labor efficiency: 

42. Productive man -work units per man 

43. Acres of crops per man 

44. Animal units, except 'work animals, per man . . . 

45. Productive horse- work units per work animal.. . 

46. Acres of crops per work animal. ... 

47. Labor returns per man 

48. Labor returns per man -work unit 

49. Per cent of farms using milking machines . . 

50. Per cent of months machines are used 

5 1 . Hundredwefight of milk produced per man . . . 

Human labor: 

Hours per cow per year: 

52. Milking 

53. Hauling milk 

54. Other labor'. 

HL>urs per lOO pounds of milk produced: 

55. Pasture season 

56. Winter 

57. For year 

Capital efficiency : 

58. Value of crop land per acre 

Value of pasture land per acre 

iSo. Value of woodland per acre 

61. Value of houses per farm 

62. Value of cattle barns per farm 

63. Value of other buildings per farm 

64. Per cent of real-estate capital in buildings 

,65. Per cent of real-estate capital in land 

66. Value of machinery and equipment per acre of 

crops 


Average for 

Average for . 

84 Oxford 

51 Tullv and 

farms 

Homer fanns 

1922 

1922 

Chenango 

Onondaga 


: and Cortland 


44 

, 61 

17 

' 28 

33 

39 

76 

141 

1-7 

23. 8 

103 

125 

213 

223 

69 

ri 5 

02 

ro7 

07^4 

6.337 

5.452 

6,069 

77 

68 

$132 

$159 

S5.74 

$ 6-93 

241 

270 

28.9 

29.8 

13-9 

II. 8 

53 

68 

18.3 

16.3 

$496 

$931 

52.06 

$3 - 45 

44 

i 37 

70 

79 

647 

626 

63 

72 

17 ' 

14 

72 

80 

1 .8 

2.0 

3-5 

3-0 

2.6 

2.6 

$37.96 

■$ 59-77 

$16.54 

$25.93 

$13-96 

$39-65 

1.671 

$2,430 

2,048 

$3,199 

$807 

$i .331 

50-7 

49.9 

49-3 

50.1 . 

$20.08 

$2.3-45 


No account is taken of nitrogen added by free fixatio n and by precipitation. 
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Table 87 { concluded ) 


Year of record, ending April 30 

County 

Feeding efficiency: 

Peed: 

• Per cow per year : 

67. Concentrates (pounds) 

68. Silage (pounds) 

69. Other succulent feed (pounds) 

70. Dry forage (pounds) 

71. Protein (digestible pounds) 

72. Energy (therms) 

73. Days of pasture 

Per cow per day during winter: 

74. Concentrates (pounds) 

75. Silage (pounds) 

76. Other succulent feed (pounds) 

77. Dry forage (pounds) 

78. Protein (digestible pounds) 

79. Energy (therms) 

80. Protein-energy ratio 

Per 100 pounds of milk produced in pasture period: 

81. Days of pasture 

82. Concentrates (pounds) 

83. Silage and other succulent feed (pounds) 

84. Dry forage (pounds) 

Per 100 pounds of milk produced in winter period: 

85. Concentrates (pounds) 

86. Silage (pounds) 

87. Other succulent feed (pounds) 

88. Dry forage (pounds) 

89. Protein (digestible pounds) 

90. Energy (therms) 

Per 100 pounds of milk produced thru the year: 

91. Concentrates (pounds) 

92. Silage (pounds) 

93. Other succulent feed (pounds) 

94. Dry forage (pounds) 

95. Protein (digestible pounds) 

96. Energy (therms) 

Costs and returns for cows : 

97. Total costs per cow 

98. Returns, exclusive of milk sold wholesale 

99. Co§t of milk sold per cow 

100. Value of milk sold, cash per cow 

10 1. Certificates of indebtedness, per cow 

102. Loss per cow 

103. Price received per 100 pounds of milk sold 

104. Cost of producing 100 pounds of milk 

^105. Loss per 100 pounds of milk 

‘Cost of raising a heifer: 

106. To two years of age 

107. To age of freshening (approximate) 


Average for #. 
84 Oxford 
farms 

Average for 

51 Tully and 
Homer farms 

1922 

1922 

Chenango 

Onondaga 
and Cortland 

1.765 

i 2,108' 

5.583 

1 9,060 

'436 

1.049 

4.433 

1 3.540 

540 

702 

3.845 

4,146 

168 

154 

7-3 

7.9 

27.1 

38.8 

0.3 

0..9 

22.4 

15.6 

2.4 

2.8 

17.8 

16.7 

1:7.4 

1:6.1 

6 . 0 

6.2 

II .6 

17.5 

22.5 

70.0 

0.8 

10. 1 

49.2 

43 - 4 ' 

182.1 

212. 1 

1.7 

5.0 

150.4 

85-3 

16.2* 

15. 1 

1x9.5^ ^ 

91.4 

30.8 

33.3 

97-5 

143.0 

7.6 

16.5 

77-5 

55.9 

9.4 

IJr.I 

67.2 

65.4 

$164 

$195 

$23 

$25 

$141 

$170 


$154 

$7 

$5 

$9 

$ii 

$2.43 

$2 . 62 

$ 2.59 

$2.79 

$0.17 

$0.18 


184 $121 

$98 $146 
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TABLE 88 . Comparison of Tully Farms witr Homer Farms 


Averages of 


29 

Tully farms 


22 

Homer farms 


‘I. Labor income: 

As found 

At pool prices 

2. Cost of milk per 100 pounds 

3. Price received for milk per 100 pounds 

4. Loss per cow 

5. Gain per cow 1 

, 6. Cost of raising a heifer to two years of age 

7. Acres of crops 

8. Acres pastured (woods expressed in equivalent of 

open pasture) 

9. Number of cows 

10. Number of men, including operator 

11. Capital — ^ 

12. Hundredweight of milk sold per farm 

13. Animal units per farm 

14. Work animals per farm 

15. Average miles to milk station 

16. Per cent of capital in: 

Real estate 

Livestock 

Equipment and supplies 

17. Per cent of cows freshening from September to 

December, inclusive 

18. Per cent of milk sold during: 

May, June, and July 

August, September, and October 

November, December, and January 

February, March, and April 

19. Average weight 'of cows (pounds) 

20. Average weeks pows are dry 

2 1 . Per cent of cows less than four years 

22. Per cent of cows replaced 

23. Per cent of cows added that were raised at home . . . 

24. Per cent of cows added that were purchased 

25. Average age of heifer when freshening for first 

t^'me (months) 

26. Grade of milk 

27. Pasture acres per animal unit pastured 

28. Acres of crops per animal unit 

29. Manure per acre of crops (tons) 

30. Manure applied per acre of crops receiving manure 

(tons) ' 

31. ’^lue of purchased fertilizer per acre of crops 

32. Labor distribution (good, fair, poor) 

33. Important products, and receipts from each per farm: 

Milk..... 

Appreciation on cattle 

Crops sold 

34. 'Potmds of milk produced per cow 

35?, Pounds of milk sold per cow 

36. ' Butterfat test of milk (i:)er cent) 

37. Acres of crops per man 

38. Acres of crops per work animal 


+$387 

+ $252 
$2.94 
$2.39 
$32 


+$i .957 

+ii ,062 
’’$2.68 ' 
$2.79 


1114 

84.9 


$129 

62.7 


655 

20.0 

$16,420 

1^159 

29-3 

4.6 

3.5 


75-0 

31.5 

2.7 

$22,873 

1.987 

41.0 

4-7 

2.7 


71 

17 

12 


72 

18 

10 


41-3 


57-5 


31-4 

25.2 

20. 1 

19.8 

20. 1 

25.6 

28.4 

29.4 

. 965 

1.030 

7-4 

8.0 

19.2 

31-6 

19.6 

, 27.7 

59-4 

, 31-8 

40.6 

68.2 

29.1 

29.1 

Grade A 

Grade A 

2 . 6 

2.1 

2.9 

^•5 

2.7 

5-4 

13.5 

12,0 

$1.54 

$1.89 

Good 

Good 


$2,774 
$212 
$i ,641 

6.133 

5.794 

3-56 


35-4 

18.5 


$5,539 
$185 
$i ,710 
6.507 
6,298 
3.44 

23.2 

13.3 
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TABLE 88 {concluded) 


* 

• Averages of 

r' , 

29. 

Tully farms 

, 22 ' 

Homer farms 

39. Per cent of farms using milking machine 

28 

74 

511 

1.550 

10,841 

4..079 

So 

83 

' 760 
2.575 
9.497 
3.090 

40. Per cent of months machines are used . 

41. Hundredweight of milk produced per man . 

4*2. Pounds of concentrates per cow. . . 

43. Pounds of silage and other succulent feed per cow. . 

44. Pounds of dry forage per cow . . 
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Economic Studies of Dairy Farming in New York. II ' 137, 
SUCCESSFUL FARIMS ’ 

In Bulletin 42 1 i%o discussion of successful farms was made, as there were 
only three*falTQS that showed labor incomes of over $1000. In the two 
areas reported here there were 36 farms with labor incomes of over $i®oo 
each. The important business factors for four of the most successful 
farms are given in table 91: 

TABLE 91. Business Factors for Some Successful Farms with Cash Crops 
. . FOR THE Year “Ending April 30, 1922 


'Farm number 

179 

Onondaga 

Otisef) 

217 

Cortland 

TTomftr 

189 

Onondaga 

Tully 

+$4,171 

201 

County \ 

Cortland 

Village 

Homer 

Labor income 

+ $2 ,820 

+$4 , 466 

+$3,619 

Cost of milk per 100 pounds 

Price received for milk 

$2.20 

$2.63 

$2.51 

$3.01 

$1.92 

$2.29 

$2.73 

$2.94 

Gain per cow 

$34 

$44 

$25 

$13 

Size of business : 

Acres operated 

210 

Ii6 

220 

75 

Acres of crops 

105 

89 

151 

46 

Number of cows 

30.5 

42.5 

23-5 

32.5 

Number of men, including oper- 
ator 

2.6 

4.0 

2.7 

2.7 

Capital 

$19,368 

$36,628 

$23,950 

$19,992 

Hundredweight of milk sold per 
farm 

2,404 

3.749 

1 ,646 

1,989 

Type of business : 

Milk receipts 

$6,334 

$11,298 

$3,762 

$5,855 

Crop sales : 

Potatoes 

$i ,300 

$225 

$i ,210 

$135 

' Cabbage 

$1,520 

$i .000 

$3 ,600 

$3,154 


$240 

$255 

$300 

$500 

















$184 


VV . 

Per cent of cow^ freshening from 
September to December, in- 
clusive 

52 

55 

44 ■ 

62 

Per cent of cows four years old or| 

38 

0 ' 

0 

20 

younger 

Acr^s of crops per animal 
•miit 

2.3 

1.8 

5-3 

I . i 

Rates of production; 

Pounds of milk produced per 

QOW 

7.977 

8.968 

7,180 

6.493 

Crop yields; 

Corn for the silo (tons) 

Al'fol'fo 

II .6 
3-0 

1.5 

18.6 

14.9 

I 5 -I 

4-2 

JrVlIctlicL ktUiloy • . 

Other hay (tons) 

3.4 

1 .0 

3-0 

Potatoes (bushels) 

139 

250 

125 

210 

Cabbage (tons) . , 

10. 1 

6.7 

12.0 

20.0 

Feeding: 

Pounds of concentrates per cow . . 
' Pounds of silage and othei 
succulent feed per cow ....... 

1.639 

13.836 

2,623 

1 

23.0 

2,127 

12,000 

1 ,196 

10.553 

2.538" 

10.092 

• Pounds of dry forage per cow . . . 
Per cent of protein in grait 
concentrates 

4,612 

20.2 

> 1.872. 

22.2 

Smi 

18.9 

$33 

-•Price per ton for concentrates . . , 

$44 

$50 

$45 



Bulletin 433 


TABLE 91 {coyiqluded) 


Farm number 

Countv 

Village 

Acres of crops grown: 

Cbm for the silo 

Oats 

Alfalfa 

Other hay 

Potatoes 

Cabbage 

Buckwheat 

Onondaga 

Otisco 

25 

23 

19 

21 

10 

5 

217 

Cortland 

Homer 

14 

, 27 

46 

I 

1 ^ 

I 

”• 

189* •' 

Onondaga 
.Tully . 

8* 

55 

43 

12 

10 

10 

9 

201 

Cortland 

Homer 

9 

' * II 

15 

• • 5 . 

I 

5 ' 

Wheat 









Farm 179 is located on what is probably Ontario soil, on the hills, 8.5 
miles from market. It is a successful business primarily because of a 
moderately large dairy of high-yielding cows and a large acreage of potatoes 
and cabbage which sold at high prices. Concentrates were relatively 
cheap. The outstanding features of this business are the large acreage of 
cash crops^ and the high-producing cows. From the standpoint of milk 
output, it is only moderately large. 

Farm 217 gave the second largest labor income ($4466) of the Tally 
and Homer group. The farm comprises 116 acres and has 43 cows. 
Besides milk sales of $11,298, this farm sold: oats, $500; straw, $300; 
hay, $255; potatoes, $225; cabbage, $1000; sirup, $175 — a total of $2455 
for crop sales. Three hired men, besides the operator, worked on the 
farm. The total capital was $36,628. Milk amounting to 187 tons was 
sold at an average price of $3.01 per 100 pounds including premiums. 
The outstanding features of this business are : the intensity of the business, 
high yields of cows, high yields of all crops except cabbage, and a large 
output of milk from a limited area. The soil is the Fox .gravelly loam, 
which IS naturally very productive, and on this farm, particularly, it has 
been heavily manured for years. High prices for milk also contributed 
to the success of the business. 

Farm 189 is an upland farm with a large acreage of crop land but 
with a small dairy. Its success is due in large measure to the high, prices 
realized for cabbage and potatoes. The milk was pooled, and the price 
IS therefore less than on the other farms here considered. Costs of pro- 
duction were kept down by light feeding of very good cows. In a year 
of low crop prices this farm would not rank so high as the two preceding 
ones. ^ 

Farm 201 is a very intensive and productive small valley farm. This 
farmer purchased 89 acres in March, 1922, making the size of his farm 
164 acres. His plan of development has been to first intensify and handle 
well a small farm, then to extend operations, a very safe procedure in 
farm development. 



Economic Studies of Dairy Farming in New York; II . 1.39 

Recent publications on dairy farming by the same author^ from the New York State 
College of Agriculture, are: 

Calculating the cost of milk production. Reading-Course Lesson for the Farm, No. 

142. 1919.. , • 

An econolfiic study of daiiying on 149 farms in Broome County, New York. Cornell 
Uniy. Agr. Exp. Sta., Bulletin 409. 1922. • 

' Relation *of the composition of rations on some New York dairy farms to the 
economics of milk production. Cornell Univ. Agr. Exp. Sta., Memoir 64. 1923. 

Economic studies of dairy farming in New York. I. Condensery milk withdut cash 
crops'.* Cornell Univ. Agr. Exp. Sta., Bulletin 421. 1923. 

An economic study of dairying on 163 farms in Herkimer County, New York. Cor- 
nell Univ. Agr. Exp. Sta., Bulletin 432. 1924. 



